Hydrograph Plot

Hydraflow Hydrographs by Intefisoive
Hyd. No. 12
PROP WS IV
Hydrograph type = SCS Runoff Peak discharge = 0.41cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 1.50 ac Curve number = 63
Basin Slope =00% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 12.8 min
Total precip. = 3.10in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 2,427 cuft

12 - SCS Runoff -2 Yr - Qp = 0.41 cfs
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Hydrograph Plot
Hydraflow Hydrographs by intelisolve
Hyd. No. 12
PROP WS IV
Hydrograph type = SCS Runoff Peak discharge = 1.38cfs
Storm frequency = 10yrs Time interval = 6 min
Drainage area = 1.50 ac Curve number =63
Basin Slope =00% Hydraulic length = Oft
Tc method = USER Time of conc. (Tc) = 12.8 min
Total precip. = 4.60in Distribution = Type lil
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 6,441 cuft

12 - SCS Runoff - 10 Yr- Qp = 1.38 cfs
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Page 1
Hydraflow Hydrographs by Intelisolve
Hyd. No. 4
WS IV Existing
Storm frequency = yrs
Sheet Flow
Manning's n-value =0.240
Flow length =160.0 ft
Two-year 24-hr precip.  =3.10in
Land slope =50 %
Travel TIMO. c..ussassssmssessssissss = 14.6 min
Shallow Concentrated Flow
Flow length =0ft
Watercourse slope =00%
Surface description = Unpaved
Average velocity =0.00 fi/s
LU ————— = 0.0 min
Channel Flow
Cross section flow area = 0.0 sqft
Wetted perimeter =0.0ft
Channel slope =00%
Manning's n-value =0.015
Velocity =0.00 fi/s
Flow length =0.0ft
Travel Time .....coccromsermensecrassecesscsnses = min
Total Travel Time, TC ..cccvrvvinresunenasnne =14.6 min
11 Hydrograph Plot
| Hydrafiow Hydrographs by Intelisolve
l Hyd. No. 12
PROP WS IV
Hydrograph type = SCS Runoff Peak discharge = 3.25cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 1.50 ac Curve number = 63
Basin Slope =00% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 12.8 min
Total precip. = 6.80in Distribution = Type Il
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 14,049 cuft

12 - SCS Runoff - 100 Yr - Qp = 3.25 cfs
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Hydrograph Plot

Hydrograph Plot

Hydraflow Hydrographs by intelisolve Hydrafiow Hydrographs by Intefisoive
Hyd. No. 7 Hyd. No. 7
Ws vV WSV
Hydrograph type = SCS Runoff Peak discharge = 0.568 cfs Hydrograph type = SCS Runoff Peak discharge = 1.40cfs
Storm frequency = 10yrs Time interval = 6 min Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 0.70 ac Curve number =61 Drainage area = 0.70 ac Curve number = 61
Basin Slope = 00% Hydrauliclength = Oft Basin Slope = 00% Hydraulic length = 0ft
Tc method = TR55 | Time of conc. (Tc) = 11.3 min Tc method = TR55 Time of conc. (Tc) = 11.3 min
Total precip. = 4.60in Distribution = Type ll Total precip. = 6.80In Distribution = Type lll
Storm duration =24 hrs Shape factor = 484 Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2,705 cuft Hydrograph Volume = 6,005 cuft
7 - SCS Runoff - 10 Yr - Qp = 0.56 cfs 7 - SCS Runoff - 100 Yr - Qp = 1.40 cfs
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Hydraflow Hydrographs by irtelisove i Hydraflow Hydrogrepha by intelisolve
Hyd. No. 7 [ Hyd. No. 7
wsv
Storm frequency = yrs Hydrograph type = SCS Runoff Peak discharge = 0.15cfs
» - Storm frequency = 2yrs Time interval = 6 min
heet ow Drainage area = 0.70 ac Curve number =61
Manning's n-value =0.240 Basin Slope =00% Hydraulic length = 0 ft
Flow length . =foooft Tc method = TRS5 Time of conc. (Tc) = 11.3 min
my::;f“f pecp: = 3-30 ;Z\ Total precip. = 3.10in Distribution = Type il
L = 11.3 min Semdation. =2 Ohepaiec =4S
Shallow Concentrated Flow Hydrograph Volume = 962 cuft
Flow length =0ft
Watercourse slope =00%
Surface description = Paved
Average velocity = 0.00 ft/s
E L R, D — =0.0 min
7 - SCS Runoff-2 Yr-Qp =0.15 cfs
Channel Flow
Cross section flow area = 0.0 sqft 0.15
Wetted perimeter =0.0ft
Channel slope =0.0%
Manning's n-value =0.015
Vi =0.00 ft/s
Flow length =001t 0.1
TrAVE] TIME wuueresmremmseessssrssssenssssssssesses = min %
Total Travel TIme, TC w.o.vovrmrvrern =113 min c
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Hydrograph Plot

Hydrafiow Hydrographs by Intefisolve
Hyd. No. 1 Hyd. No. 1
gs v f?VERU\ND WS V OVERLAND
orm frequency =
y= Hydrograph type = SCS Runoff Peak discharge = 0.12 cfs
Sheet Flow Storm frequency = 2yrs Time interval = 6 min
Manning's n-value =0.240 Drainage area = 0.56 ac Curve number = 61
Flow length =100.0 ft Basin Slope =0.0% Hydraulic length = 0t
Two-year 24-hr precip. = 3.10in Tc method = TR55 Time of conc. (Tc) = 9.7 min
Land slope =55 % Total precip. = 3.10in Distribution = Typelll
TrAVE! TIME wevrveeeseesessess s =9.7 min Storm.durelisn =24 hrs Shape factor = 484
Shallow Concentrated Flow Hydrograph Volume = 770 cuft
Flow length =0ft
Watercourse slope =0.0%
Surface description = Paved
Average velocity =0.00 ft/s
TFravel TIM® cisossssmssnisviisssss =0.0 min
Channei Fiow 1-SCS Runoff-2Yr-Qp=0.12 cfs
Cross section flow area = 0.0 sqft 0.15
Wetted perimeter =001t
Channel slope =00%
Manning's n-value =0.015
Velocity =0.00 ft/s
Flow length =0.0ft 0.10
LG T B L ——————— = min £
o
Total Travel Time, TC .....ccccrurereusenians =9.7 min e}
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Hydraflow Hydrographs by Intefisolve Hydraflow Hydrographs by intelisolve
Hyd. No. 1 Hyd. No. 1
WS V OVERLAND WS V OVERLAND
Hydrograph type = SCS Runoff Peak discharge = 0.45cfs Hydrograph type = SCS Runoff Peak discharge = 1.12cfs
Storm frequency = 10yrs Time interval = 6 min Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 0.56 ac Curve number = 61 Drainage area = 0.56 ac Curve number = 61
Basin Slope = 00% Hydraulic length = O ft Basin Slope =0.0% Hydraulic length = 0ft
Tc method = TRS5 Time of conc. (Tc) = 9.7 min Tc method = TR55 Time of conc. (Tc) = 9.7 min
Total precip. = 4.60in Distribution = Typellll Total precip. = 6.80in Distribution = Type lli
Storm duration =24 hrs Shape factor = 484 Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2,164 cuft Hydrograph Volume = 4,876 cuft

1 - SCS Runoff -10 Yr - Qp = 0.45 cfs
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Hydrograph Plot

Hydrograph Plot

Hydraflow Hydrographe by intefisolve Hydraflow Hydrograph by Intelisolve
Hyd. No. 2 Hyd. No. 2
INFLOW TO INFILT./STOR D INFLOW TO INFILT./STOR D
Hydrograph type = SCS Runoff Peak discharge = 0.47 cfs Hydrograph type = SCS Runoff Peak discharge = 0.70 cfs
Storm frequency = 2yrs Time interval = 6 min Storm frequency = 10yrs Time interval = 6 min
Drainage area = 0.23ac Curve number = 98 Drainage area = 0.23ac Curve number = 98
Basin Slope =00% Hydraulic length = 0Oft Basin Slope =00% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 10 min Tc method = USER Time of conc. (Tc) = 10 min
Total precip. = 3.10in Distribution = Type lll Total precip. = 4.60in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484 Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2,245 cuft Hydrograph Volume = 3,416 cuft
2 - SCS Runoff -2 Yr-Qp = 0.47 cfs 2 - SCS Runoff - 10 Yr - Qp = 0.70 cfs
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve
Hyd. No. 2
INFLOW TO INFILT/STOR D
Hydrograph type = SCS Runoff Peak discharge = 1.04_cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 0.23ac Curve number = 98
Basin Slope =00% Hydrauliclength = Oft ‘
Tc method = USER Time of conc. (Tc) = 10 min
Total precip. = 6.80in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 5,135 cuft

2 - SCS Runoff - 100 Yr - Qp = 1.04 cfs
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Hydrograph Plot Hydrograph Plot

Hydeafiow Hydrographs by Intsfisolve Hydrafiow Hydrographs by Itelisolve
Hyd. No. 3 Hyd. No. 3
ROUTE THRU VAULT D ROUTE THRU VAULT D
Hydrograph type = Reservoir Peak discharge = 0.09 cfs Hydrograph type = Reservoir Peak discharge = 0.21 cfs
Storm frequency = 2yrs Time interval = 6 min Storm frequency = 10yrs Time interval = 6 min
Inflow hyd. No. = 2 Reservoirname = INFILT/STOR. V; Inflow hyd. No. = 2 Reservoir name = INFILT/STOR. V
Max. Elevation = 10117 ft Max. Storage = 911 cuft Max. Elevation = 101.64 ft Max. Storage = 1,281 cuft
Storage indicaton method used. Hydrograph Volume = 2,242 cuft Storage ndication method used. Hydrograph Volume = 3413 cuft
3 - Reservoir-2 Yr-Qp = 0.09 cfs 3 - Reservoir-10 Yr - Qp = 0.21 cfs
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Hydrograph Plot
Hydraflow Hydrographs by Intelisolve
Hyd. No. 3
ROUTE THRU VAULT D
Hydrograph type = Reservoir Peak discharge = 0.44 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyd. No. =2 Reservoir name = INFILT/STOR. VA
Max. Elevation = 10242t Max. Storage = 1,884 cuft
‘Btorage Indication method used. Hydrograph Volume = 5,133 cuft

3 - Reservoir - 100 Yr - Qp = 0.44 cfs
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Hydrograph Plot

Hydrograph Plot

Hydraflow Hydrographs by Intefisolve
Hyd. No. 6
POSTDEVELOPMENT
Hydrograph type = Combine Peak discharge = 0.12cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. =15
Hydrograph Volume = 836 cuft
6 - Combine -2 Yr-Qp =0.12 cfs
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Hydrafiow Hydrographs by intefisotv
Hyd. No. 6
POSTDEVELOPMENT
Hydrograph type = Combine Peak discharge = 0.55 cfs
Storm frequency = 10yrs Time interval = 6 min
Inflow hyds. =15
Hydrograph Volume = 3,053 cul
6 - Combine - 10 Yr - Qp = 0.55 cfs
0.6
0.5
0.4
£ o3
o
0.2
\
0.0 e
214 48 72 9|6 12.0 14.4 16.8 19.2 21.6 24.0
-0.1
Time (hrs)
/ Hyd. 1 / Hyd. 5 / Hyd. 6
Hydrograph Plot
Hydrafiow Hydrographs by Intefisolve
Hyd. No. 6
POSTDEVELOPMENT
Hydrograph type = Combine Peak discharge = 1.32cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds: =15
Hydrograph Volume = 7,005 cuf
6 - Combine - 100 Yr - Qp = 1.32 cfs
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Hydrograph Plot

TR55 Tc Worksheet

Hydraflow Hydrographs by Intefisoive Hydraflow Hydro
Hyd. No. 7 Hyd. No. 7
INFLOW FROM CB'S 4-90 INFLOW FROM CB'S 4-90
Hydrograph type = SCS Runoff Peak discharge = 1.28 cfs Storm frequency. = yrs
Storm frequency = 2yrs Time interval = 6 min Sheet Flow
Drainage area = 1.10 ac Curve number = 82 Manning's n-value =0.240
Basin Slope =00% , Hydraulic length = 0 ft e leggm By
Tc method = TR55 Time of conc. (Tc) = 14.8 min Two-year 24-hr preci =310in
Total precip. = 3.10in Distribution = Type lil Landibpe B T
Storm duration =24 hrs Shape factor = 484 Travel Time .. =13.6 min
Hisrogwph Voume = 0,488 ot Shallow Concentrated Flow
Flow length =125t
Watercourse slope =07%
Surface description = Paved
Average velocity
Travel TIMe ..ccvoceveermsecesesassenessanionns =1.2 min
7 - SCS Runoff-2 Yr-Qp =1.28 cfs
Channel Flow
1.5 Cross section flow area = 0.0 sqft
Wetted perimeter =0.0t
Channel slope =0.0%
Manning's n-value =0.015
Velocity =0.00 f/s
1.0 Flow length 0.0t
% Travel TIMB ciioicimsamaissisrintasssesspmes = min
g
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Hydraflow Hydrographs by intafisoive Hydrafiow Hydrographs by Intelisolve
Hyd. No. 7 Hyd. No. 7
INFLOW FROM CB'S 4-90 INFLOW FROM CB'S 4-90
Hydrograph type = SCS Runoff Peak discharge = 4.07 cfs Hydrograph type = SCS Runoff Peak discharge = 2.38cfs
Storm frequency = 100 yrs Time interval = 6 min Storm frequency = 10 yrs Time interval =6 min
Drainage area = 1.10ac Curve number = 82 Drainage area = 1.10ac Curve number = 82
Basin Slope =00% Hydraulic length = 0 ft Basin Slope =00% Hydrauliclength = Oft
Tc method = TR55 Time of conc. (Tc) = 14.8 min Tc method = TR55 Time of conc. (Tc) = 14.8 min
Total precip. = 6.80in Distribution = Type lil Total precip. = 4.60in Distribution = Typellll
Storm duration =24 hrs Shape factor = 484 Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 17,703 cuft Hydrograph Volume = 10,197 cuft
7 - SCS Runoff - 100 Yr - Qp = 4.07 cfs 7 - SCS Runoff - 10 Yr - Qp = 2.38 cfs
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Hydrograph Plot

Hyd. No. 8

ROUTE THRU VAULT 18T
Hydrograph type = Reservoir
Storm frequency = 10yrs
Inflow hyd. No. =7

Max. Elevation = 60.85ft

Hydrafiow Hydrographs by intefisolve
Peak discharge = 0.54 cfs
Time interval = 6 min
Reservoir name = VAULT FIRST FAI
Max. Storage = 4,891 cuft

‘Storage Indication method used, Hydrograph Volume = 10,155 cuft
8 - Reservoir -10 Yr - Qp = 0.54 cfs
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Hydrograph Plot

Hydrafiow Hydrographs by intelisolve
Hyd. No. 8
ROUTE THRU VAULT 1ST
Hydrograph type = Reservoir Peak discharge = 0.13cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyd. No. = Reservoir name = VAULT FIRST F
Max. Elevation = 59.61ft Max. Storage = 2,768 cuft
Storage indication method used. Hydrograph Volume = 5,417 cuft
8 - Reservoir-2 Yr-Qp = 0.13 cfs
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Hydrograph Plot

Hydraflow Hydrographs by intefisoive
Hyd. No. 8
ROUTE THRU VAULT 1ST
Hydrograph type = Reservoir Peak discharge = 1.98cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyd. No. = Reservoir name = VAULT FIRST F/
Max. Elevation = 61.98 ft Max. Storage = 6,824 cuft
‘Storage indicetion method used. Hydrograph Volume = 17,661 cuft

8 - Reservoir - 100 Yr - Qp = 1.98 cfs

(4,

F S

Qcfs

N

-

0

0.0 36 7.2 10.8 144 180
Time (hrs)

/ Hyd. 7

21.6 252 28.8 324 36.0

/ Hyd. 8




Hagiorn Land Survey Assosiates, Hne,

Professional Land Surveyors & Civil Engineers

ESSEX SURVEY SERVICE 1958 - 1986
OSBORN PALMER 1911 - 1970
BRADFORD & WEED 1885 - 1972

STORMWATER MANAGEMENT REPORT
NEW MEADOWS
30 WILDES ROAD
ASSESSOR’S MAP 8 LOTS 4 & 5
TOPSFIELD, MA. 01983

OCTOBER 2008

Owner/Applicant:

New Meadows Enterprises, LLC
5 Turnpike Road

Ipswich, MA. 01938
(978)-887-3100

Engineer:

Clayton A. Morin, P.E. 30969 (Mass.)
Eastern Land Survey Associates, Inc.
104 Lowell Street

Peabody, MA. 01960

104 LOWELL STREET
PEABODY, MASS. 01960

TELEPHONE: 978-531-8121 FAX: 978-531-5920




TABLE OF CONTENTS

Section Number Page Number
One — Site Conditions
e Existing Conditions 1-1
e Soil Conditions 1-1
e Resource Areas i-1
Two — Stormwater Management
e Project Description 2-1
e Low Impact Development Measures 2-1
e Standard 1 — No New Untreated Discharges 2-1
e Standard 2 — Peak Rate Attenuation 2-1
e Standard 3 — Recharge 2-2
e Standard 4 — Water Quality 2-2
e Standard 5 — Land Uses with Higher Potential Pollutant Loads 2-2
e Standard 6 — Critical Areas 2-6
e Standard 7 — Redevelopments 2-6
e Standard 8 — Construction Period Pollution Prevention and Erosion Control Plan 2-6
e Standard 9 — Operation and Maintenance Plan 2-7
e Standard 10 — Prohibition of Illicit Discharges 2-7
Three — Hydrologic and Hydraulic Analysis
e Standard 1 — Scour/Erosion Analysis 3-1
e Stormwater Peak Rate Attenuation Summary 3a-3e
e Standard 2 — Peak Rate Attenuation Analysis 3-3
e Standard 3 — Recharge Analysis 3-46
e Standard 4 — Water Quality Treatment 3-58
e Piped Drainage Facilities Analysis 3-64

Four — Additional Submissions

e Stormwater Pollution Prevention Plan
e Permit Requirements

e Checklist for Stormwater Report

e Operation and Maintenance Plan



SECTION 1
SITE CONDITIONS



SITE CONDITIONS

Existing Conditions

The site of the New Meadows Condominiums is to be located on the 52.25 acre site
comprising the New Meadows Golf Course on Wildes Road in Topsfield, Massachusetts.
The portion of the site within which new work is proposed is currently comprised of a
wooded area, an existing parking lot, two dwellings, a maintenance building and portions
of the first and second fairways.

The site of proposed work is bounded to the south by Wildes Road, to the west by Land
of 461 Boston Street Realty Trust and the third and second holes of the golf course and to
the east by the first fairway and the clubhouse.

The runoff from the proposed development site flows toward Hobbs Brook which forms
the westerly boundary of the golf course.

Soil Conditions

A review of the NCRS database indicates the site of proposed development activities to
be underlain by Hinkley, Sudbury and Canton Soils. Hinkley soils are classified as
hydrologic soil Group A, while Sudbury and Canton soils are classified as Group B soils.

On site soil testing has been performed in the area of the proposed septic system as well
as potential stormwater infiltration sites. That work has been accomplished by Alexander
Parker, a certified soil evaluator in the Commonwealth of Massachusetts and a graduate
Geologist. Copies of test pit evaluation summaries are provided in Section Four of this
document.

Proposed additional test holes are depicted on Sheets 7 and 8 of the Site Plan. These
holes are to be excavated and evaluated following the close of the 2008 golf season.

Resource Areas

Resource areas within 100 feet of proposed development or redevelopment activities

were delineated under an ANRAD by the Topsfield Conservation Commission in April of
2008. Those resource areas include bordering vegetated wetland, bank and isolated
vegetated wetland. The riverfront area associated with Hobbs Brook will not be impacted
by proposed work described in the Notice of Intent.

1-1
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STORMWATER MANAGEMENT

Project Description

The project consists of the development of 24 units of condominium style housing in six
buildings under the provisions of the Elderly Housing Overlay District requirements of
the Topsfield Zoning By-Law on a portion of the New Meadows Golf Course on Wildes
Road in Topsfield, MA. In addition, a main drive, unit drives, underground utilities, a
septic system, stormwater management system and landscaping will also be constructed.

The existing parking lot adjacent to the clubhouse will be removed and a new parking
facility constructed. That facility will include stormwater best management practices and
will thus improve the existing condition (i.e. sheet flow onto Wildes Road and into Hobbs
Brook).

The proposed project will result in an increased impervious area of 91,000 square feet.

Low Impact Development Measures

A conventional system of piped catch basins and manholes is proposed to intercept runoff
from paved areas of the site. Roof runoff from five of the six buildings is to be directed
to bioretention cells (rain gardens). Units 1-4 runoff will be directed to an open
infiltration/storage basin.

Standard 1

No new stormwater conveyances (e.g. outfalls) may discharge untreated stormwater
directly to or cause erosion in wetlands or waters of the Commonwealth.

In the existing condition, runoff flows from the site on various paths to the wetland
resource area bordering on Hobbs Brook. The stormwater system is proposed to have
several discharge points, so as to not concentrate flow at a particular location and result in
an erosive condition. Scour analysis computations are provided for the various discharge
points in Section 3 of this document. Non erosive velocities will result, thus satisfying
the requirements of Standard 1.

Standard 2

Stormwater management systems shall be designed so that post-development peak
discharge rates do not exceed pre-development peak discharge rates. This Standard may
be waived for discharges to land subject to coastal storm flowage as defined in 310 CMR
10.04.

2-1



Several best management practices are proposed throughout the site to mitigate the effect
of runoff increases which result from development. Tables 1-3 summarize the
predevelopment and postdevelopment runoff rates and volumes for the six individual
catchment areas on site for 2, 10 and 100 year storms, respectively.

Standard 3

Loss of annual recharge to ground water shall be eliminated or minimized through the
use of infiltration measures including environmentally sensitive site design, low impact
development techniques, stormwater best management practices, and good operation and
maintenance. At a minimum, the annual recharge from the post-development site shall
approximate the annual recharge from pre-development conditions based on soil type.

All proposed development and redevelopment activities are proposed to occur over
Hydrologic B Group soils, for which a recharge volume of 0.35 inches per impervious
acre is required. A total new impervious area of 86,775 square feet (1.99 acres) is
proposed, which requires a minimum recharge volume of 2,531 cubic feet. The
following best management practices are proposed to satisfy Standard 3:

e Bioretention Cells (rain gardens) — roof runoff
e Infiltration Basin
e Infiltration Vaults

Calculations for required and design water quality volumes are provided in Section 3
together with a drawdown analysis. A required recharge volume of 2,531 cubic feet is
satisfied by a design water quality volume of 7,860 cubic feet.

Standard 4

Stormwater management systems shall be designed to remove 80% of the average annual
post-construction load of Total Suspended Solids (TSS).

A variety of stormwater best management standards including deep sump catch basins,
water quality inlets, Stormceptors and infiltration BMP’s are proposed. Design and
impact evaluation for the proposed best management practices are provided in Section
Three.

Standard 5

For land uses with higher potential pollutant loads, source control and pollution
prevention shall be implemented in accordance with the Massachusetts Stormwater
Handbook to eliminate or reduce the discharge of stormwater runoff from such land uses
fo the maximum extent practicable.



690°C1 611

0€6°8 v0'C

jnea
98eI0]S/UOTIBI)[LJUT
‘urseq a3e103s padid
‘uononpal eary

TIA

‘TIA PIUSIdNEA TIA PAUSIaNep
A paUIquIo)) A pauIquIo))

9€€T 9€°0

yuswdoroaspaid ur
YIS QABI] 10U S30(]

1A

T5€9 £C0

296 SI'0

Arewruung
uonenuapny ey
Jyedd 10)eMULIO)S
Ul UOISSNOSIP 998

LTY'T [0

886°C 0

98ueyo odfy
90BLINS [RWITUTW
pue uonoNpaI BOIY

‘Al

1109 0L0

6279 L80

uononNpaI eare

Jyounur oryed yoop
pue JOOI 10J S}NBA
o8eI01S /ORI IU]

Bl

96 10°

681 4

uononpay eary

I

c0¢ 10°

029 0

urseq
93e101S/UOTIBNITUT

@2) (s30)
QWO A Jjoumy ey JJounyy yead

D) - ()
aWN[oA JJouny 9By JJouny Yo

yuawdo[aAa(] 1504

yowdoraaa(y 21g

SISA[euy ULIO)S JBIX 7 — | dIqEL

Sa0m0BIg
JuowadeurA 1S9g

SpaysIaje A\

2.



1nea
o3eI0)S/UOIBN[IJUT
‘uiseq a3e103s padid

S6¥°€T $6'C 1v6°L1 0Cv ‘UOnONpal BAIY TIA
‘TIA Paysiatem ‘TIA Paysiorepm EoEQEQ&@uE ur
)M paUIquIo)) Jim pauiquion 6959 LET 9JIS 9ABI[ 10U S30(] 1A
Arewruung
UorenuaNy rey
B3 I9jeMULIO)S
80T°€l $8°0 SOLT 9¢ UT UOISSNOSIp 39§ ‘A
oSueyo adKy
90BJINS [RUITUTW
119 8¢'1 1,89 87’1 PUE UOTONPAI BIIY ‘Al
uordNpaI eare
Jyounur onedyosp
pue JOOI I0J S}[NBA
98691 1T 9€5°91 L8C 93e10)g/uOnEN U] Bl
0LT 90° 0L9 el uononpay eary I
uiseq
SIET or £60°¢ Ie 98e10)g/UONEN U] 1
D) ) B) )
duIN[oA JJouny ey JJouny yeod JwnjoA jjouny aey JJouny yeaq
sao11081
uawdoreAa(y 1504 yuswdoreAa( 21 JuswadeURIA 159g SpaysIaje

SISA[eUy ULI0)S dBIX (] — Z d[qEL

2-4-



910°cY 98'L

89L°T€

v9'L

1nea
93eI0)S/UOT RN IJUT
‘urseq a3e103s padid
‘uononpail eary

TIA

TIA PAYSINEA "TIA PAUSIdNEA
WM POUIqUIO) | (M PAUIqUIO)

20871

6¢°¢

1uswdoroaapaid ur
O)IS 9ABI] 10U SI0(]

1A

999°4C LO'€E

$60°9

0¥l

Arewrung
uonenuIy vy
Nead I9BMUI0]S
Ul UOISSNOSIP 995

6v0°v1 SC¢

S86'11

9'¢

oSueyo odAy
90BLINS [RWIUTW
pue uoOnINpPaI BAIY

‘Al

1TL°LE 9%t

$90°9¢

LL9

uonoONpaI eaIe
Jyounus onedoop
puR JOOI 10J S)NEBA
93e10)S/uUOnIRI U]

I

019 149

00L°1

LE

uononNpay Bary

I

8618 9L’

858°8

!

uiseq
93eI01S/UOTIENIJUT

(2 (s30)
QWIN[O A Jjouny ey Jouny yead

32)

(sy0)

JWN[OA Jjouny 9By JJouny yeod

1uawdo[aAa(g 1504

JuswdoaAa(] 21

SISA[eUY WI0)§ JedX (0] — € A[qBL

S01108IJ
JuswdZRURIA] 1S9g

SpaysIale A\

Z-S



The new site use is residential and therefore not a land use with higher potential pollutant
loads. Redevelopment of the parking lot will improve existing conditions.

Standard 6

Stormwater discharges within the Zone II or Interim Wellhead Protection Area of a
public water supply and stormwater discharges near or to any other critical area require
the use of the specific source control and pollution prevention measures and the specific
structural stormwater best management practices determined by the Department to be
suitable for managing discharges to such areas as provided in the Massachusetts
Stormwater Handbook.

There is an Interim Wellhead Protection Area associated with an existing well adjacent to
the second fairway. That well is to be filled and abandoned once Town water is extended
to the site, thus eliminating the Interim Wellhead Protection Area.

Standard 7

A redevelopment project is required to meet the following Stormwater Management
Standards only to the maximum extent practicable: Standard 2, Standard 3, and the
pretreatment and structural best management practice requirements of Standards 4, 5
and 6. Existing stormwater discharges shall comply with Standard 1 only to the
maximum extent practicable. A redevelopment project shall also comply with all other
requirements of the Stormwater Management Standards and improve existing conditions.

The existing parking lot serving the golf course is to be removed and reconstructed. The
runoff from the present lot currently sheet flows onto Wildes Road and into Hobbs Brook
with no pretreatment. Runoff from the new parking lot will be captured by deep sump
catch basins, routed through a pretreatment device (Stormceptor) and discharged into a
swale. The paved area of parking lot serving the golf course will be diminished by some
9.500 square feet.

The proposed stormwater management system for the redeveloped parking lot will meet
the requirements of Standards 1, 2, 4, 8, 9 and 10. The impervious area is to be reduced
as a LID alternative solution to Standard 3.

Standard §

A plan to control construction related impacts including erosion, sedimentation and other
pollutant sources during construction and land disturbance activities (construction
period erosion, sedimentation and pollution prevention plan) shall be developed and
implemented.



A draft copy of the Stormwater Pollution Prevention Plan is provided in Section 4. The
plan would be updated as to Project Manager, General Contractor and Subcontractors,
Start and Completion Dates once such items have been determined.

Standard 9

A long-term operation and maintenance plan shall be developed and implemented to
ensure that stormwater management systems function as designed.

An Operation and Maintenance Plan for the stormwater management system is provided
in Section 4.

Standard 10
All illicit discharges to the stormwater management system are prohibited.
There are no known illicit discharges existing on site. The new buildings will discharge

wastewater to a new on site subsurface sewage disposal system designed in compliance
with Title 5 of the Massachusetts State Environmental Code.



SECTION 3
HYDROLOGIC AND HYDRAULIC ANALYSIS



STANDARD 1
SCOUR ANALYSIS
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STANDARD 2
PEAK RATE ATTENUATION ANALYSIS



Stormwater Peak Rate Attenuation Summary

The stormwater peak runoff rates and volumes have been analyzed for 2, 10 and 100 year
storm events in the predevelopment and postdevelopment condition. The analysis has
been done utilizing TR-55 methodology under a computer simulation known as
Hydraflow. It is to be noted that one characteristic of the program is that it does not plot
diversion hydrographs. If such are needed by a review authority, they can be provided in
a tabular format. The various subwatershed analyses are summarized in Tables 1, 2 and
3, and in a narrative manner as follows. ’

Watershed I. (Pages 3-1 —3-12)

This watershed comprises the southwest portion of the development site and discharges
to a wetland resource area between the second green and third tee. Runoff rates are to be
controlled by means of an open infiltration/storage basin adjacent to Unit 1. That basin
(as is the case with other such best management practices on site) relies primarily on
infiltration for the 2 year storm event and storage in the upper portion of the basin for 10
and 100 year storm events.

Watershed II. (Pages 3-13 —3-14)

This is a relatively small area of the site draining to Wildes Road. Rates are reduced in
the proposed condition as a result of regrading of portions of the watershed such that area
reduction occurs.

Watershed I1I. (Pages 3-15 —3-21)

Watershed III. is comprised of the west portion of the site which is tributary to the second
fairway and the pond near the second tee. Runoff rates are reduced as a result, in part, of
regrading and resultant area reduction and, in part, infiltration/storage vaults for the three
buildings containing Units 5-16, inclusive. Those vaults will receive the majority of roof
runoff (no volume credit is taken for that portion tributary to the bioretention cells) and
the runoff from patio/deck areas on the fairway side of the buildings.

Watershed IV. (Pages 3-22 — 3-23)

Watershed IV. is in the northerly portion of the development site and is tributary to a
wetland resource area between the first and second fairways. A slight runoff reduction
results from minimal alteration of surface area characteristics and a slight area reduction.

3a



Watershed V. (Pages 3-24 — 3-33)

Watershed V. is in the northeasterly portion of the development site and flows overland
into the first fairway. Runoff toward the first fairway will actually increase as a result of
watershed alterations, especially with Watershed III. Increases in peak runoff rate of .08
cfs (2 year), .29 cfs (10 year) and 1.67 cfs (100 year) are projected. The ultimate
discharge point of that runoff is the pond on the seventh fairway. The rate reductions of
17 cfs (2 year), .66 cfs (10 year) and 1.81 cfs (100 year) for Watershed III will result in
unchanged characteristics in the resource area adjacent to Hobbs Brook.

Watershed VI. (Pages 3-34 and 3-36 — 3-45)

Watershed VI. is in the vicinity of the existing practice green and is a natural depression
with no visible outlet. Runoff rarely puddles in the area due to very permeable soils
below grade.

In the proposed condition, much of Watershed V1. is to be used for the leach beds.
Runoff will therefore be directed to Watershed VII. and Hobbs Brook in such a manner
as to not increase peak runoff rates in 2 or 10 year storms nor affect offsite flooding in the
100 year event.

Watershed VII. (Pages 3-35 — 3-45)

Watershed VII. consists of the parking lot, a wooded area west of the parking lot and the
vicinity of the Clubhouse and the first tee in the existing condition. A newly designed
more geometrically efficient parking lot will drain into a group of 36 inch diameter
storage pipes to be located under the reconstructed practice green. The combined outflow
of the storage pipes and other tributary areas will be less than the existing sheet flow from
the parking lot in 2 and 10 year storms. The 100 year peak rate will increase slightly (.24
cfs) but is not expected to impact present flooding characteristics of Hobbs Brook. (The
site is in the lower reach of the watershed and will tend to attain peak discharge before
the remainder of the watershed does.

3b
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Hydrograph Plot

TR55 Tc Worksheet —
Hydrafiow Hydrographs by intelisolve
Hyd. No. 1
WS | Existing
Storm frequency = yrs
Sheet Flow
Manning's n-value =0.410
Flow length =100.0 ft
Two-year 24-hr precip.  =3.101in
Land slope =10 %
Travel TiMe ........ccoeverminssseesmnsssnesiaens =29.4 min
Shallow Concentrated Flow
Flow length =110 ft
Watercourse slope =20%
Surface description = Unpaved
Average velocity =228 1t/s
Travel Time ..

Channel Flow

Cross section flow area = 0.0 sqft
Wetted perimeter =0.0ft
Channel slope =0.0%
Manning's n-vaiue =0.015
Velocity =0.00 ft/s
Flow length =0.0ft
Travel TIMe seesimmmnssaesmmssge = min
Total Travel Time, Tc .. = 30.2 min
Hydrograph Plot
Hydraflow Hydrographs by intelisolve
Hyd. No. 1
WS | Existing
Hydrograph type = SCS Runoff Peak discharge = 0.31 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 1.52ac Curve number = 50
Basin Slope = 00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 30.2 min
Total precip. = 4.60in Distribution = Typelll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 3,053 cuft
1 - SCS Runoff -10 Yr - Qp = 0.31 cfs
0.4
0.3
]
c‘; 0.2 \
0.1 \\
N ——
0.0
00 25 50 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0
Time (hrs)
/ Hyd. 1

Hydrafiow Hydrographs by Intefisoive
Hyd. No. 1
WS | Existing
Hydrograph type = SCS Runoff Peak discharge = 0.02 cfs
Stor"m frequency = 2yrs Time interval = 6 min
Dral.nage area = 1.52 ac Curve number = 50
Basin Slope =0.0% Hydraulic length = 0ft
Tc methoc[ = TR55 Time of conc. (Tc) = 30.2 min
Total precip. = 3.10in Distribution = Type lil
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 620 cuft
1 - SCS Runoff -2 Yr - Qp = 0.02 cfs
0.025
A
& 0015
1]
(]
0.010 Sy
0.005 \
0.000
00 25 50 7.5 10.0 125 15.0 17.5 20.0 22.5 25.0
Time (hrs)
/ Hyd. 1
Hydrograph Plot
Hydrafiow Hydrographs by Intefisolve
Hyd. No. 1
WS | Existing
Hydrograph type = SCS Runoff Peak discharge = 1.25'cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 1.52ac Curve n.umber = 50
Basin Slope =00% Hydraulic length = 0 ft .
Tc method = TR55 Time of conc. (Tc) = 30.2 min
Total precip. = 6.80in Distribution = Typelll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 8,858 cuft

1 - SCS Runoff - 100 Yr - Qp = 1.25 cfs
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0.0
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Hydrograph Plot

Hydraflow Hydrographs by Intelisoive
Hyd. No. 1
INFLOW TO BASIN UNIT 1
Hydrograph type = SCS Runoff Peak discharge = 1.66 cfs
Storm frequency = 10yrs Time interval = 6 min
Drainage area = 1.22ac Curve number =70
Basin Slope = 0.0% Hydrauliclength = 0ft
Tc method = TR55 Time of conc. (Tc) = 13.7 min
Total precip. = 4.60in Distribution = Typelll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 7,244 cuft
1 - SCS Runoff - 10 Yr - Qp = 1.66 cfs
2.0
15
£
° 10
(¢
0.5 J
0.0
00 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0
Time (hrs)
/ Hyd. 1
Hydrograph Plot
Hydraflow Hydrographs by Intefisoive
Hyd. No. 1
INFLOW TO BASIN UNIT 1
Hydrograph type = SCS Runoff Peak discharge = 0.67 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 1.22ac Curve number =70
Basin Slope =00% Hydraulic length = Oft
Tc method = TR55 Time of conc. (Tc) = 13.7 min
Total precip. = 3.10in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 3,199 cuft
1 - SCS Runoff-2 Yr - Qp = 0.67 cfs
0.8
0.6
£ ..
G O 4
0.2
]~
0.0
00 24 48 7.2 96 120 144 16.8 19.2 216 24.0
Time (hrs)
/ Hyd. 1

Hydrograph Plot

Hydrafiow Hydrographs by Intefisolvi

Hyd. No. 1

INFLOW TO BASIN UNIT 1

Hydrograph type = SCS Runoff Peak discharge = 3.36 cfs

Storm frequency = 100 yrs Time interval = 6 min

Drainage area = 1.22ac Curve number =70

Basin Slope =00% Hydraulic length = 0ft

Tc method = TRSS Time of conc. (Tc) = 13.7 min

Total precip. = 6.801in Distribution = Typelll

Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 14,336 cul

Qcfs

N

1 - SCS Runoff - 100 Yr - Qp = 3.36 cfs

£

W

-

/ Hyd. 1

0
00 24 48 7.2 96 120 144 168 19.2 21.6 24.0
Time (hrs)

TR55 Tc Worksheet

Hyd. No. 1
INFLOW TO BASIN UNIT 1
Storm frequency = yrs

Sheet Flow
Manning's n-value
Flow length
Two-year 24-hr precip.
Land slope

Travel Time ....

Shallow Concentrated Flow
Flow length
Watercourse slope
Surface description
Average velocity

Channel Flow
Cross section flow area
Wetted perimeter
Channel slope
Manning's n-value
Velocity
Flow length

Travel Time

Total Travel Time, Tc ....

=105 ft
=0.7%
= Paved
=1.70 fi/s
Travel TIMe ...ceeeeecsncvesscnsssannen,

=12.7 min

= min

= 13.7 min



Reservoir Report

Page 1

Reservoir No. 1 - UNIT 1 BASIN Fydraflow Fydrographs by Intelisolve

Pond Data
Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage {(ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 60.00 4,000 0 0

2.00 62.00 5,960 9,960 9,960

3.00 63.00 7,600 6,780 16,740
Culvert / Orifice Structures Weir Structures

[Al [B] [C1 O] [A] Bl [C] D]

Rise in = 120 3.0 6.0 0.0 Crest Len ft = 0.00 0.00 0.00 0.00
Span in = 120 3.0 6.0 0.0 Crest EL ft = 0.00 0.00 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 0.00 0.00 0.00 0.00
Invert EL ft = 60.50 60.50 61.75 0.00 Weir Type = — — —_ —
Length ft = 65.0 1.0 1.0 0.0 Muiti-Stage = No No No No
Slope % = 0.50 0.50 0.50 0.00
N-Vaiue = .013 .013 .013 .000
Orif. Coeff. = 0.60 0.60 0.60 0.00
Multi-Stage = n/a Yes Yes No Exfiltration Rate = 2.40 in/hr/sqft Tailwater Elev. = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage  Elevation CivA CivB CivC CivD WrA WrB WrC WrD Exfil Total

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 60.00 0.00 0.00 0.00 — — — - e 0.000 0.00
2.00 9,960 62.00 0.44 0.26 0.17 —en — - — e 0.000 0.76
3.00 16,740 63.00 1.27 0.33 0.95 — - - — — 0.000 1.69



Hydrograph Plot

Hydraflow Hydrographs by Intefisolve
Hyd. No. 2
ROUTE THRU BASIN U.1
Hydrograph type = Reservoir Peak discharge = 0.18 cfs
Storm frequency = 10yrs Time interval = 6 min
Inflow hyd. No. =1 Reservoirname = UNIT 1 BASIN
Max. Elevation = 60.73 ft Max. Storage = 3,612 cuft
‘Siorage Indicetion method used. Hydrograph Volume = 7,215 cuft
2 - Reservoir-10 Yr- Qp = 0.18 cfs
2.0
1.5

Qcfs

0.0 . t
0.0 5.9 11.8 17.7 23.6 29.5 354 41.3 47.2 53.1 59.0

Time (hrs)
/ Hyd. 1 / Hyd. 2
Hydrograph Plot
Hydraflow Hydrographs by intefisolve
Hyd. No. 2
ROUTE THRU BASIN U.1
Hydrograph type = Reservoir Peak discharge = 0.06 cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyd. No. =1 Reservoirname = UNIT 1 BASIN
Max. Elevation = 60.34 ft Max. Storage = 1,686 cuft
Storuge Indicston method used. Hydrograph Volume = 3,169 cuft
2 - Reservoir -2 Yr- Qp = 0.06 cfs
0.8
0.6
% 0.4
g 0
0.2
0.0 f
0.0 54 10.8 16.2 21.6 27.0 32.4 37.8 43.2 48.6 54.0
Time (hrs)
/ Hyd. 1 / Hyd. 2

2-106

Hydrograph Plot

Hydraflow Hydrographs by Intelfisolve
Hyd. No. 2
ROUTE THRU BASIN U.1
Hydrograph type = Reservoir Peak discharge = 0.44 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyd. No. = Reservoirname = UNIT 1 BASIN
Max. Elevation = 61.43 ft Max. Storage = 7,127 cuft
‘Storage indication method used. Hydrograph Volume = 14,308 cuft

2 - Reservoir - 100 Yr - Qp = 0.44 cfs

H

Qcfs
™

-

/ Hyd. 1

0 t
00 55 11.0 16.5 22.0 27.5 33.0 38.5 44.0 495 55.0

Time (hrs)

/ Hyd. 2




Hydrograph Plot

Hydraflow Hydrographe by Intefisolve
Hyd. No. 6
Postdev. WS |
Hydrograph type = Combine Peak discharge = 0.01cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. = 4,5
TR55 Tc Worksheet Hydrograph Volume = 202 cuft
Hyd. No. &
| Post Overland
Storm frequency = yrs
Sheet Flow
Manning's n-value = 2043)3 %
Flow length =100. = ine - ” =
Two-year 24-hr precip. =:15.;0;£1 6 - Combine -2 Yr - Qp = 0.01 cfs
Land e =1. 8
Travel s11lc'r’;ua ........................................ = 26.8 min 0.008
Shallow Concentrated Flow 6 f \
Flow length = 1301t 0.006 N
Watercourse slope =1.0% ) \
Surface description = Unpaved £ 0.004
Average velocity =1.61ft/s S -
Travel Time ..... = 1.3 min o
Channel Flow 0.002
Cross section flow area = 0.0 sqft
Wetted perimeter =0.01t 0.000
Channel siope =00% 2l5 50 7|5 10.0 12.5 18.0 17.5 20.0 22.5 25.0
Manning's n-value =0.015 E
\/ =0.00 fi/s 0.002
Flow length =00ft oue
Travel Time ..... = = min Time (hrs)
Total Travel TIMe, TC ...covveeceremsrarnsenee = 28.1 min / Hyd. 4 / Hyd. 5 / Hyd. 6
Hydrograph Plot Hydrograph Plot
Hydrafiow Hydrographs by Intelisolve Hydraflow Hydrographs by Intefis
Hyd. No. 6 Hyd. No. 6
Postdev. WS | Postdev. WS |
Hydrograph type = Combine Peak discharge = 0.76 cfs Hydrograph type = Combine Peak di =
Storm frequency = 100 yrs Time interval = 6 min Storm frequency = 10 yrs Tier:e :’r:tm:;ge = 2’1m6i§f :
Inflow hyds. =45 Inflow hyds. =45
Hydrograph Volume = 8,498 cuft Hydrograph Volume = 2,315
6 - Combine - 100 Yr - Qp = 0.76 cfs 6 - Combine - 10 Yr - Qp = 0.16 cfs
0.8 0.2
0.6 0.15 A
% 0.4 g 0.1
. G' o
0.2 ‘Qk\ 0.05 \\\\
0.0 1 0.00 — ;
0.0 25 50 75 10.0 12,5 15.0 17.5 20.0 22.5 25.0 00 24 48 72 96 12.0 14.4 16.8 19.2 21.6 24.0
Time (hrs) Time (hrs)
/ Hyd. 4 7/ Hyd. 5 / Hyd. 6 / Hyd. 4 / Hyd. 5 / Hyd. 6

Tk}




Hydrograph Plot

Hydraflow Hydrographs by intefisolve
Hyd. No. §
I Post Overland
Hydrograph type = SCS Runoff Peak discharge = 0.01 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 0.75ac Curve number = 48
Basin Siope =00% Hydraulic length = 0 ft
Tc method = TRSS Time of conc. (Tc) = 28.1 min
Total precip. = 3.10in Distribution = Typelll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 202 cuft

5 - SCS Runoff -2 Yr - Qp = 0.01 cfs
0.008:
0.006- / \\
&
o A
o 0.004
0.002
0.000
0.0 25 50 7.5 10.0 125 15.0 17.5 20.0 22.5 25.0
Time (hrs)
/ Hyd. 5
Hydrograph Plot Hydrograph Plot
Hydraflow Hydrographs by Intefisolve Hydrafiow Hydrographs by Intelisolve
Hyd. No. § Hyd. No. 5
| Post Overland | Post Overland
Hydrograph type = SCS Runoff Peak discharge = 0.60 cfs Hydrograph type = SCS Runoff Peak discharge = 0.13cfs
Storm frequency = 100 yrs Time interval = 6 min Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 0.75ac Curve number = 48 Drainage area = 0.75ac Curve number = 48
Basin Slope = 00% Hydraulic length = 0 ft Basin Slope =00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 28.1 min Tc method = TR55 Time of conc. (Tc) = 28.1 min
Total precip. = 6.80in Distribution = Type lll Total precip. = 4.60in Distribution = Type lil
Storm duration =24 hrs Shape factor = 484 Storm duration =24 hrs Shape factor = 484
Hydrograph Voiume = 3,778 cuft Hydrograph Volume = 1,215 cuft
5 - SCS Runoff - 100 Yr - Qp = 0.60 cfs 5 - SCS Runoff - 10 Yr - Qp = 0.13 cfs
0.8 0.15
0.6
0.10
£ .. ¢
o -7 \ (]
0.05
0.2 N \\
S~ N ———,
0.0 : 0.00
00 24 48 7.2 96 120 14.4 16.8 19.2 21.6 24.0 00 25 50 7.5 10.0 12,5 15.0 17.5 20.0 22.5 25.0
Time (hrs) Time (hrs)
/ Hyd. 5 / Hyd. 5
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2

WS Il Existing

Hydrograph type = SCS Runoff Peak discharge = 0.02cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 0.25ac Curve number = 55

Basin Siope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 16.9 min
Total precip. = 3.10in Distribution = Type lli
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 189 cuft

2 - SCS Runoff - 2 Yr - Qp = 0.02 cfs
0.02
0.015
L .
17}
o 0.01 \
0.005 \\
\
[ —
0.000 -
0.0 24 48 72 96 12.0 14.4 16.8 19.2 21.6 24.0
Time (hrs)
/ Hyd. 2
Hydrograph Plot
Hydraflow Hydrographs by Intefisolve
Hyd. No. 2
WS Il Existing
Hydrograph type = SCS Runoff Peak discharge = 0.37 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 0.25ac Curve number = 55
Basin Slope =00% Hydraulic length = Oft
Tc method = TRS5 Time of conc. (Tc) = 16.9 min
Total precip. = 6.80in Distribution = Typelll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 1,700 cuft

2 - SCS Runoff - 100 Yr - Qp = 0.37 cfs

J N~

0.0
00 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0
Time (hrs)

/ Hyd. 2

TR55 Tc Worksheet

Page 1
Hydraflow Hydrographs by intelisolve

Hyd. No. 2
WS |l Existing
Storm frequency = yrs
Sheet Flow
Manning's n-value =0.410
Flow length =100.0 ft
Two-year 24-hr precip.  =3.10in
Land slope =40 %
Travel Time ....... .. =16.9 min
Shallow Concentrated Flow
Flow length =0ft
Watercourse slope =0.0%
Surface description = Unpaved
Average velocity =0.00 ft/s
Travel Time ..cececicrmnsiecneneressncceninsns = 0.0 min
Channel Flow
Cross section flow area = 0.0 sgft
Wetted perimeter =0.0ft
Channel siope =0.0%
Manning's n-value =0.000
Velocity =0.00 ft/s
Flow length =0.0t
Travel Time ......ccooveeeeveeniimserernnnennnns = min
= 16.9 min
Hydrograph Plot
Hydraflow Hydrographs by Intefisolve
Hyd. No. 2
WS Il Existing
Hydrograph type = SCS Runoff Peak discharge = 0.12cfs
Storm frequency = 10yrs Time interval = 6 min
Drainage area = 0.25ac Curve number = 55
Basin Slope =00% Hydrauliclength = Oft
Tc method = TR55 Time of conc. (Tc) = 16.9 min
Total precip. = 4.60in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 670 cuft
2 - SCS Runoff-10 Yr-Qp =0.12 cfs
0.15
0.1
&
o
(¢ )

0.05+ K

\
0.00
00 24 48 7.2 96 12.0 144 16.8 19.2 216 24.0
Time (hrs)
/ Hyd. 2
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Hydrograph Plot

Hydraflow Hydrographs by Intefisolve
Hyd. No. 13
PROP. WS II
Hydrograph type = SCS Runoff Peak discharge = 0.14 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 0.07 ac Curve number = 61
Basin Slope =00% Hydrauliclength = Oft
Tc method = USER Time of conc. (Te) = 10 min
Total precip. = 6.80in Distribution = Type lil
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 610 cuft
13 - SCS Runoff - 100 Yr - Qp = 0.14 cfs’
0.15
0.1

Qcfs

1t

—

Time (hrs)
/ Hyd. 13

0.00
00 24 48 72 96 12.0 14.4 16.8 19.2 21.6 24.0

Hydrograph Plot

Hydraflow Hydrographs by Intsfisoive
Hyd. No. 13
PROP. WS I
Hydrograph type = SCS Runoff Peak discharge = 0.01 cfs
Storm frequency = 2yrs Time interval = 8 min
Drainage area = 0.07 ac Curve number = 61
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 10 min
Total precip. = 3.10in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 86 cuft
13 - SCS Runoff -2 Yr - Qp = 0.01 cfs
0.015
0.010
£
(]
0.005
\\"_~
000
00 24 48 7.2 96 12.0 144 16.8 19.2 21.6 240
Time (hrs)
/ Hyd. 13
Hydrograph Plot
Hydraflow Hydrographs by inteisolve
Hyd. No. 13
PROP. WS i
Hydrograph type = SCS Runoff Peak discharge = 0.06 cfs
Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 0.07 ac Curve number = 61
Basin Slope =0.0% Hydrauliclength = Oft
Tc method = USER Time of conc. (Tc) = 10 min
Total precip. = 4.60 in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 270 cuft
13 - SCS Runoff - 10 Yr - Qp = 0.06 cfs
0.06
0.05
i 0.04
i ]
o 2
o 0.03:
0.02
0.01
b T
0.00
0.0[ 24 48 72 96 120 14.4 168 19.2 21.6 24.0
i Time (hrs)
| / Hyd. 13
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TR55 Tc Worksheet Hydrograph Plot
' Hydrafiow Hydrographs by Intefisolve
Hyd. No. 3 Hyd. No. 3
WS Il Existing WS Il Existing
Storm frequency = yrs Hydrograph type = SCS Runoff Peak discharge = 0.87 cfs
Storm frequency = 2yrs Time interval = 6 min
sl:‘n:ztn:;l;:n Vil 0.400 Drainage area = 3.61ac Curve number = 63
3 =0. Basin Slope =00% Hydraulic length = 0 ft
Flow length 4 =100.0 ft Tc method = TR55 Time of conc. (Te) = 23.8 min
Two-year 24-hr precip. ~ =3.10in Total precip. = 3.10in Distribution = Type Ill
Land slope =20 % Storm duration =24 hrs Shape factor = 484
Travel TIMe ...ccccerreenrmreeresnennecesannns =21.8 min
Shallow Concentrated Flow threrograph Vokime = €228 et
Flow length =170 ft
Watercourse slope =75%
Surface description = Unpaved
Average velocity =4.42ft/s
Travel TIMe ...ccccvcerersercnncensnsisenrnnensenens = 0.6 min
3 - SCS Runoff -2 Yr - Qp = 0.87 cfs
Channel Flow
Cross section flow area = 28.0 sqft 1.0
Wetted perimeter =38.0ft
Channel slope =1.0% o
Manning's n-value =0.025 0.8
Velocity =4.86 ft/s
Flow length =400.0 ft -
Travel TIME .....ccccoeereeecresesessensensasenne =1.4 min % 0.6
Total Travel Time, TC .ocvvcrvcasrrninranns = 23.8 min <] 0.4
0.2 \
0.0
00 24 48 72 9.6 120 144 16.8 19.2 21.6 24.0
Time (hrs)
/ Hyd. 3
Hydrograph Plot Hydrograph Plot
Hydrafiow Hydragraphs by intelisotve Hydraflow Hydrographe by Intesolve
Hyd. No. 3 Hyd. No. 3
WS Il Existing WS Iil Existing
Hydrograph type = SCS Runoff Peak discharge = 2.87 cfs Hydrograph type = SCS Runoff Peak discharge = 6.77 cfs
Storm frequency = 10yrs Time interval = 6 min Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 3.61ac Curve number = 63 Drainage area = 3.61ac Curve number = 63
Basin Slope =00% Hydraulic length = 0ft Basin Slope =00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 23.8 min Tc method = TR55 Time of conc. (Tc) = 23.8 min
Total precip. = 4.60in Distribution = Typelll Total precip. = 6.80in Distribution = Typelll
Storm duration =24 hrs Shape factor = 484 Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 16,536 cuft Hydrograph Volume = 36,065 cuft
3 - SCS Runoff - 10 Yr - Qp = 2.87 cfs 3 - SCS Runoff - 100 Yr - Qp = 6.77 cfs
3 8
25
6
2.0
1.
2
0.5 N \
I~ J T~
0.0 0
00 24 48 7.2 96 12.0 14.4 16.8 19.2 216 24.0 00 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0
Time (hrs) Time (hrs)
/ Hyd. 3 / Hyd. 3
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Hydrograph Plot

Hydrograph Plot

Hydrafiow Hydrographs by inteisolve Hydraflow Hydrographs b
Hyd. No. 1 Hyd. No. 1
PROPOSED WS IIl OVERLAND PROPOSED WS Il OVERLAND
Hydrograph type = SCS Runoff Peak discharge = 1.71cfs Hydrograph type = SCS Runoff Peak discharge = 0.46cf
Storm frequency = 10yrs Time interval = 6 min Storm frequency = 2yrs Time interval = 6 min
Drainage area = 245ac Curve number = 61 Drainage area = 245ac Curve number = 61
Basin Siope =00% Hydraulic length = 0ft Basin Siope =00% Hydraulic length = Oft
Tc method = USER Time of conc. (Tc) = 23.8 min Tc method = USER Time ofponc. (Tc) = 238 n
Total precip. = 4.60in Distribution = Type lll Total precip. = 3.10in Distribution = Typell
Storm duration =24 hrs Shape factor = 484 Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 10,099 cuft Hydrograph Volume *
1 -SCS Runoff-10 Yr - Qp = 1.71 cfs 1 -SCS Runoff-2 Yr - Qp = 0.46 cfs
2 0.5
0.4
1.5
0.3
£ #
o \ ¢ 02
0.1 AN
1 ™
0.0 0.0
00 24 48 7.2 96 12.0 144 16.8 19.2 21.6 24.0 00 24 48 7.2 96 120 144 16.8 19.2 216 24
Time (hrs) Time (hrs)
/ Hyd. 1 / Hyd. 1
Hydrograph Plot
Hydraflow Hydrographe by Intafisolve
Hyd. No. 1
PROPOSED WS Il OVERLAND
Hydrograph type = SCS Runoff Ppek _discharge = 4A22_cfs
Stor_m frequency = 100 yrs Time interval = 6 min
g;a;mag; area = 245ac Surva number = 61
in Slope =0.0% ydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 23.8 min
Total precip. = 6.80in Distribution = Type Ili
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 22,755 cuft

1 - SCS Runoff - 100 Yr - Qp = 4.22 cfs

w
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w

Qcfs
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d

0 —

00 24 48 72 96 120 14.4 16.8 19.2 21.6 240
Time (hrs)
/ Hyd. 1
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Hydrograph Plot Hydrograph Plot

Hydraflow Hydrographs by intefisolve Hydraflow Hydragraphs by Intelisolve
Hyd. No. 2 Hyd. No. 2
INFLOW VAULT A INFLOW VAULT A
Hydrograph type = SCS Runoff Peak discharge = 0.44 cfs Hydrograph type = SCS Runoff Peak discharge = 0.68 cfs
Storm frequency = 2yrs Time interval = 6 min Storm frequency = 10 yrs Time interval = 6 min
Drainage area = 0.23 ac Curve number =95 Drainage area = 0.23 ac Curve number =95
Basin Slope =00% Hydraulic length = 0ft . Basin Slope =0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Te) = 10 min Tc method = USER Time of conc. (T¢) = 10 min
Total precip. = 3.10in Distribution = Typelll ’ Total precip. = 4.60in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484 Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1,894 cuft Hydrograph Volume = 3,148 cuft
2 -SCS Runoff -2 Yr - Qp = 0.44 cfs 2 - SCS Runoff - 10 Yr - Qp = 0.68 cfs
0.5 0.8
Y.
04 0.6
0.3
% % 0.4
(<} g -
0.2
0.2
0.1
0.0 0.0
00 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0 00 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0
Time (hrs) Time (hrs)
/ Hyd. 2 / Hyd. 2
Hydrograph Plot
INFLow 8 Samme FOA ydrograp
Hydrafiow Hydrographe by intefisoive
SHLe Jouus Hyd. No. 2
INFLOW VAULT A
Hydrograph type = SCS Runoff Peak discharge = 1.02cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 0.23ac Curve number = 95
Basin Slope =00% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 10 min
Total precip. = 6.80in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 4,858 cuft

2 - SCS Runoff - 100 Yr - Qp = 1.02 cfs

Qcfs

0.5

b

0.0
00 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 2




Hydrograph Plot

Hydrograph Plot

Hydrafiow Hydrographs by inteisolve Hydraflow Hydrographe by Intellsolve
Hyd. No. § Hyd. No. §
ROTE THRU VAULT A ROTE THRU VAULT A
Hydrograph type = Reservoir Peak discharge = 0.22cfs Hydrograph type = Reservoir Peak discharge = 0.12cfs
Storm frequency = 10 yrs Time interval =6 min Storm frequency = 2yrs Time interval = 8 min
Inflow hyd. No. =2 Reservoir name = VAULTA Inflow hyd. No. = Reservoirname = VAULT A
Max. Elevation = 101.48 ft Max. Storage = 1,158 cuft Max. Elevation = 100.98 ft Max. Storage = 765 cuft
Storage Indicetion method used. Hydrograph Volume = 3,146 cuft Stormge indicaion mathod used. Hydrograph Volume = 1,891 cuft
5 - Reservoir - 10 Yr - Qp = 0.22 cfs 5 - Reservoir-2 Yr- Qp = 0.12 cfs
0.8 0.5
o | 0.4
0.3
£ £
g - (e )
0.2
0.2
0.1
0.0 = 0.0 |
0.0 26 52 7.8 10.4 13.0 156 18.2 20.8 23.4 26.0 00 26 52 7.8 104 13.0 15.6 18.2 20.8 234 26.0
Time'(hrs) Time (hrs)
/ Hyd. 2 / Hyd. 5 / Hyd. 2 / Hyd. 5
Hydrograph Plot
N20UTING WO Samme | o gty iceoke
i Hyd. No. 5§
A=cl' T o L R VTS TG SN ! ROTE THRU VAULT A
|
Hydrograph type = Reservoir Peak discharge = 0.35cfs
- N\ G Storm frequency = 100 yrs Time interval = 6 min
( C LE V (V) S on ,A SS Meo Inflow: h;.: No. =2 Reservoir name = VAULT A
’D A’\O (Y“ Max. Elevation = 102.31 ft Max. Storage = 1,804 cuft
' ‘Storage indiication method used. Hydrograph Volume = 4,855 cuft

- |

5 - Reservoir - 100 Yr - Qp = 0.35 cfs

1.0

Qcfs

0-0 T
00 26 52 7.8 104 13.0 156 18.2 20.8 23.4 26.0

/ Hyd. 2

Time (hrs)
/ Hyd. 5
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Reservoir No. 1 - STOR/INFILT. VAULT

Hydraflow Hydrographs by Intelisolve

Pond Data
Bottom LxW = 78.0 x 10.0 ft Side slope = 0.0:1 Bottomelev. = 100.00ft Depth = 3.20ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 100.00 780 0 0

0.16 100.16 780 125 125

0.32 100.32 780 125 250

0.48 100.48 780 125 374

0.64 100.64 780 125 499

0.80 100.80 780 125 624

0.96 100.96 780 125 749

1.12 101.12 780 125 874

1.28 101.28 780 125 998

1.44 101.44 780 125 1,123

1.60 101.60 780 125 1,248

1.76 101.76 780 125 1,373

1.92 101.92 780 125 1,498

2.08 102.08 780 125 1,622

2.24 102.24 780 125 1,747

2.40 102.40 780 125 1,872

2.56 102.56 780 125 1,997

2.72 102.72 780 125 2,122

2.88 102.88 780 125 2,246

3.04 103.04 780 125 2,371

3.20 103.20 780 125 2,496
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [D] [Al [B] [C] [D]

Rise in = 6.0 3.0 6.0 0.0 Crest Len ft = 0.00 0.00 0.00 0.00
Span in = 6.0 3.0 6.0 0.0 Crest EL ft = 0.00 0.00 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 0.00 0.00 0.00 0.00
Invert EL ft = 100.70 100.70 10220 0.00 Weir Type = — — — -
Length ft = 50.0 1.0 0.0 0.0 Muiti-Stage = No No No No
Slope % = 1.00 0.50 0.00 0.00
N-Value = .013 .013 .013 .000
Orif. Coeff. = 0.60 0.60 0.60 0.00
Multi-Stage = nla Yes Yes No Exfiltration Rate = 2.40 in/hr/sqft Tailwater Elev. = 0.00 ft

Stage / Storage / Discharge Table
Stage Storage
ft

cuft
0.00 0
0.16 125
0.32 250
0.48 374
0.64 499
0.80 624
0.96 749
1.12 874
1.28 998
1.44 1,123
1.60 1,248
1.76 1,373
1.92 1,498
2.08 1,622
2.24 1,747
2.40 1,872
2.56 1,997
272 2,122
2.88 2,246
3.04 2,371
3.20 2,496

Elevation

ft

100.00
100.16
100.32
100.48
100.64
100.80
100.96
101.12
101.28
101.44
101.60
101.76
101.92
102.08
102.24
102.40
102.56
102.72
102.88
103.04
103.20

CivA
cfs

0.00
0.00
0.00
0.00
0.00
0.02
0.07
0.1
0.14
0.17
0.19
0.21
0.23
0.24
0.27
0.38
0.57
0.72
0.82
0.90
0.93

CivB
cfs

0.00
0.00
0.00
0.00
0.00
0.02
0.07
0.11
0.14
0.17
0.19
0.21
0.23
0.24
0.26
0.27
0.25
0.22
0.20
0.18
0.19

CiwvC CivD
cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.1
0.31
0.49
0.62
0.72
0.74

Pt

b

R.20

WrA
cfs

T I T O O

I

Note: All outflows have been analyzed under inlet and outlet control.

WrB WrC

cfs cfs

I
|

l
P

|
L

WrD
cfs

PHL

|

I

Exfil
cfs

0.000
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043

Total
cfs

0.00
0.04
0.04
0.04
0.04
0.06
0.12
0.15
0.18
0.21
0.23
0.25
0.27
0.29
0.31
043
0.61
0.76
0.86
0.94
0.97



Hydrograph Plot

Hydrograph Plot

Hydraflow Hydrographs by Intefisolve Hydraflow Hydrographs by intelisotve
Hyd. No. 14 Hyd. No. 14
POSTDEVELOPMENT WS liI POSTDEVELOPMENT WS Il
Hydrograph type = Combine Peak discharge = 2.21 cfs Hydrograph type = Combine Peak discharge = 4.96 cfs
Storm frequency = 10 yrs Time interval = 6 min Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. =1,9, 11,13 Inflow hyds. =1,9 11,13
Hydrograph Volume = 13,570 cut Hydrograph Volume = 30,057 cuft
14 - Combine - 10 Yr - Qp = 2.21 cfs 14 - Combine - 100 Yr - Qp = 4.96 cfs

25 L

2.0 4

1.5 3

& 8
o
1' \ o
13
0.5 Q 1
0.0 ) e 0 —
00 24 48 7.2 96 120 144 16.8 19.2 21.6 24.0 00 24 48 72 96 120 144 16.8 19.2 21.6 240
Time (hrs) Time (hrs)
-/ Hyd. 1/ Hyd. 9/ Hyd. 11/ Hyd. 13/ Hyd. 14 / Hyd. 1/ Hyd. 9.7 Hyd. 11/ Hyd. 13/ Hyd. 14

Hydrograph Plot

Hydraflow Hydrographs by Intelisolve
Hyd. No. 14
POSTDEVELOPMENT WS lIl
Hydrograph type = Combine Peak discharge = 0.70.cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyds. =1,9 11,13
Hydrograph Volume = 4,808 cuft
14 - Combine -2 Yr - Qp = 0.70 cfs
0.8
0.6
o 0.4
.
0.‘ \\
0.0 g
0.0 24 48 7.2 9.6 120 144 16.8 19.2 21.6 240
Time (hrs)
/ Hyd. 1/ Hyd. 9/ Hyd. 11/ Hyd. 13/ Hyd. 14
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve
Hyd. No. 4
WS IV Existing
Hydrograph type = SCS Runoff Peak discharge = 0.44cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 1.80 ac Curve number = 63
Basin Slope =00% Hydrauliclength = Oft
Tc method = TR55 Time of conc. (Tc) = 12.6 min
Total precip. = 3.10in Distribution = Typelll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 2,588 cuft
4 - SCS Runoff -2 Yr - Qp = 0.44 cfs
0.5
0.4
O.')
8
(]
0.2
0.1
n
0.0
00 24 48 7.2 96 12.0 144 16.8 19.2 21.6 240
Time (hrs)
/ Hyd. 4
Hydrograph Plot
Hydrafiow Hydrographs by Intelisoive
Hyd. No. 4
WS IV Existing
Hydrograph type = SCS Runoff Peak discharge = 3.46cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 1.60 ac Curve number = 63
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TRS5 Time of conc. (Tc) = 12.6 min
Total precip. = 6.80in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 14,985 cuft
4 - SCS Runoff - 100 Yr - Qp = 3.46 cfs
~
g 2
(]

-

0
0.0

24 48 72 96 120 144 16.8 19.2 216 240
Time (hrs)

TR55 Tc Worksheet

Page 1
Hydrafiow Hydrographs by intelisolve
Hyd. No. 4
WS IV Existing
Storm frequency = yrs
Sheet Flow
Manning's n-value =0.240
Flow length =160.0 ft
Two-year 24-hr precip. =3.10in
Land slope 50 %
Travel Time .. e =14.6 min
Shallow Concentrated Flow
Flow length =0ft
Watercourse slope =0.0%
Surface description = Unpaved
Average velocity =0.00 ft/s
Travel TIMe ...ssssssisssissoiisssisessa = 0.0 min
Channel Flow
Cross section flow area = 0.0 sqft
Wetted perimeter =0.0ft
Channel slope
Manning's n-value
Velocity
Flow length
Travel TIme .....ccccomemmecienciinsminsnecsenns = min
Total Travel Time, TC .....cccovvvreerencnene = 14.6 min
Hydrograph Plot
Hydraflow Hydrographs by intefis
Hyd. No. 4
WS IV Existing
Hydrograph type = SCS Runoff Peak discharge = 1.48cfs
Storm frequency = 10yrs Time interval = 6 min
Drainage area = 1.60 ac Curve number = 63
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 12.6 min
Total precip. = 4.80in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 6,871

4 - SCS Runoff-10 Yr-Qp =1.48 cfs

1.0

JK\

0.0
00 24 48 7.2 96 12.0 144 16.8 19.2 21.6 24.0
Time (hrs)
/ Hyd. 4

Qcfs
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Reservoir Report

Page 1

Reservoir No. 3 - VAULT FIRST FAIRWAY

Hydraflow Hydrographs by Intelisolve

Pond Data
Bottom LxW = 78.0x22.0 ft Side slope = 0.0:1 Bottom elev. = 58.00 ft Depth = 4.50ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 58.00 1,716 0 0

0.23 58.23 1,716 386 386

0.45 58.45 1,716 386 772

0.68 58.68 1,716 386 1,158

0.90 58.90 1,716 386 1,544

113 59.13 1,716 386 1,931

1.35 59.35 1,716 386 2,317

1.58 59.58 1,716 386 2,703

1.80 59.80 1,716 386 3,089

2.03 60.03 1,716 386 3.475

225 60.25 1,716 386 3,861

248 60.48 1,716 386 4,247

2.70 60.70 1,716 386 4633

293 60.93 1,716 386 5,019

3.15 61.15 1,716 386 5,405

3.38 61.38 1,716 386 5,792

3.60 61.60 1,716 386 6,178

3.82 61.83 1,716 386 6,564

4.05 62.05 1,716 386 6,950

427 62.28 1,716 386 7,336

4.50 62.50 1,716 386 7,722
Culvert / Orifice Structures Weir Structures

[A] (Bl €] [D] [Al [B] [C] [D]

Rise in =120 2.0 8.0 0.0 CrestLenft = 0.00 0.00 0.00 0.00
Span in = 120 20 8.0 0.0 Crest EL ft = 0.00 0.00 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 0.00 0.00 0.00 0.00
Invert EL ft = 58.00 58.00 60.50 0.00 Weir Type = - — - —
Length ft = 50.0 1.0 1.0 0.0 Muiti-Stage = No No No No
Slope % = 0.50 0.50 0.50 0.00
N-Value = 013 .013 .013 .000
Orif. Coeff. = 0.60 0.60 0.60 0.00
Muiti-Stage = nla Yes Yes No Exfiltration Rate = 0.00 in‘hr/sqft Tailwater Elev. = 0.00 ft

Stage / Storage / Discharge Table

Stage Storage
ft

cuft
0.00 0
0.23 386
0.45 772
0.68 1,158
0.90 1,544
1.13 1,931
1.35 2,317
1.58 2,703
1.80 3,089
2.03 3,475
2.25 3,861
248 4,247
2.70 4,633
293 5,019
3.15 5,405
3.38 5,792
3.60 6,178
3.82 6,564
4.05 6,950
427 7,336
450 7,722

Elevation

ft

58.00
58.23
58.45
58.68
58.90
59.13
59.35
59.58
59.80
60.03
60.25
60.48
60.70
60.93
61.15
61.38
61.60
61.83
62.05
62.28
62.50

CivA
cfs

0.00
0.04
0.06
0.08
0.09
0.11
0.1
0.13
0.14
0.15
0.16
0.16
0.31
0.69
1.13
1.42
1.65
1.85
2.04
220
2.36

CivB
cfs

0.00
0.04
0.06
0.08
0.09
0.10
0.11
0.12
0.13
0.14
0.15
0.16
0.16
0.17
0.17
0.17
0.18
0.18
0.18
0.19
0.19

CivC
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.13
0.52
0.95
1.24
1.47
167
1.85
2.02
217

= L2 _

CivD
cfs

it

N O T O

|

Note: All cutflows have been analyzed under inlet and outlet control.

WrB WrC
cfs cfs

WrD
cfs

Exfil
cfs

I O T

Totatl
cfs

0.00
0.04
0.06
0.08
0.09
0.10
0.11
0.12
0.13
0.14
0.15
0.16
0.30
0.69
1.12
1.41
1.65
1.85
2.04
220
236



Hydrograph Plot Hydrograph Plot

Hydraflow Hydrographs by Intefisolve Hydrafiow Hydrographs by intefisolve
Hyd. No. 9 Hyd. No. 9
POSTDEVELOPEMENT POSTDEVELOPEMENT
Hydrograph type = Combine Peak discharge = 0.23 cfs Hydrograph type = Combine Peak discharge = 0.85cfs
Storm frequency = 2yrs Time interval = 6 min Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. =68 Inflow hyds. =68
Hydrograph Volume = 6,352 cuft Hydrograph Volume = 13,208 cuft
9 - Combine -2 Yr - Qp = 0.23 cfs 9 - Combine - 10 Yr - Qp = 0.85 cfs
0.25 1.0
0.20 \ 08 i
0.15 \\ 0.6 A
2 —~\ £ \
o 010 o 04 \
0.05 . \\ 0.2
0.00 AN 0.0 s
3|4 6|8 1q.2 13.6 17.0 20.4 23.8 27.2 30.6 34.0 ) 3}4 6|8 10.2 13.6 17.0 2q.4 23.8 27.2 30.6 34.0
-0.05 -0.2
Time (hrs) Time (hrs)
/ Hyd. 6 / Hyd. 8 / Hyd. 9 / Hyd. 6 / Hyd. 8 / Hyd. 9
Hydrograph Plot
Hydrafiow Hydrographs by Intelisolve
Hyd. No. 9
POSTDEVELOPEMENT
Hydrograph type = Combine Peak discharge = 3.07 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. =68

Hydrograph Volume = 24,666 cuft

9 - Combine - 100 Yr - Qp = 3.07 cfs

S

w

Qcfs
N

3|13 6/6 99 13.2 16.5 19.8 23.1 26.4 29.7 33.0

Time (hrs)
/ Hyd. 6 / Hyd. 8 / Hyd. 9
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TR55 Tc Worksheet Haani Hydrograph Plot
Hydraflow Hydrographs by Intefisolve Hydraflow Hydrographe by Intefisoh
Hyd. No. 5 Hyd. No. §
WS VI EXISTING WS VI EXISTING
Storm frequency = yrs Hydrograph type = SCS Runoff Peak discharge = 3.53 cfs
Sheet Flow Storm frequency = 100 yrs Time interval = 6 min
Manning's n-value =0.240 g;as'i':,agﬁ,ma ; (1)('7)9'/.,3 © ﬁum Tlu e th i (B)Z;’t
Flow length =100.0 Tometod = TRSS Time of cone_(Tc) = 133 mi
Two-year 24-hr precip. = 3.10 in Total preci = 6.80in s 7 & e
Land siope =35 % St dration. =24 b Shape factor = 484
TraVel TIME croveeeecrs e cnsssesessre =11.6 min pe -
Shallow Concentrated Flow YR Yok S 800 o
Flow length =120 ft
Watercourse slope =05%
Surface description = Unpaved
Average velocity =1.14 ft/s
Travel Time ...
5 - SCS Runoff - 100 Yr - Qp = 3.53 cfs
Channel Flow QP 3.53
Cross section fiow area = 0.0 sqft 4
Wetted perimeter =0.0ft
Channel slope =00%
Manning's n-value =0.015 a
Velocity =0.00 ft/s e
Flow length =0.0ft
Travel TIME ......cocecevuuunessussssmssssssasens = min £
S 2
Total Travel Time, TC ........oooc.emu. =13.3 min o
1
L
0
00 24 48 72 96 120 144 16.8 19.2 21.6 240
Time (hrs)
/ Hyd. 5
Hydrograph Plot Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Hydraflow Hydrographs by intefisolve
Hyd. No. 5 Hyd. No. 5
WS VI EXISTING WS VI EXISTING
Hydrograph type = SCS Runoff Peak discharge = 1.47 cfs Hydrograph type = SCS Runoff Peak discharge = 0.41cfs
Storm frequency = 10yrs Time interval = 6 min Storm frequency = 2yrs Time interval = 6 min
Drainage area = 1.70 ac Curve number = 62 Drainage area = 1.70 ac Curve number = 62
Basin Slope =00% Hydraulic length = Oft Basin Slope = 00% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 13.3 min Tc method = TRS55 Time of conc. (Tc) = 13.3 min
Total precip. = 4.60in Distribution = Type lll Total precip. = 3.10in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484 Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 6,931 cuft Hydrograph Volume = 2,539 cuft
5 - SCS Runoff - 10 Yr - Qp = 1.47 cfs 5 - SCS Runoff-2 Yr- Qp =0.41 cfs
1.5 0.5
0.4
1
.g » 03
3]
(e} (e
0.2
0.5 \
k @1 N
N~ ~
0.0 0.0
00 24 48 7.2 96 120 144 16.8 19.2 21.6 24.0 0.0 24 48 72 96 120 144 16.8 19.2 21.6 24.0
Time (hrs) Time (hrs)
/ Hyd. 5 / Hyd. 5
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TR55 Tc Worksheet Hydrograph Plot
Hydraflow Hydrographs by intefisalve Hydraflow Hydrographs by Intefisoh
Hyd. No. 6 Hyd. No. 6
WS VIl EXISTING WS VIl EXISTING
Stonm frequency/=! yr Hydrograph type = SCS Runoff Peak discharge = 2.04 cfs
Sheet Flow Storm frequency = 2yrs Time interval = 8 min
Manning' " _ Drainage area = 230ac Curve number =77
Flann:ng si t:1-va ue = Basin Slope =00% Hydraulic length = O ft
TOW leng A . = Tc method = TRS5 Time of conc. (Tc) = 19 min
Lawr:?j-ys?g;e Hpreci: ; . Total precip. = 3.10in Distribution = Type il
Travel Time =18.6 min S0 dorsaicn =24 brs Shape factor =404
Shallow Concentrated Flow Hyshograph Vohaps = 5,030 cu
Flow length =125t
Watercourse slope =80%
Surface description = Unpaved
Average velocity = 4,56 ft/s
0037 [T R ——————— = 0.5 min
6 - SCS Runoff -2 Yr- Qp = 2.04 cfs
Channel Flow
Cross section flow area = 0.0 sqft 2.5
Wetted perimeter =0.01ft
Channel slope =0.0%
Manning's n-value =0.015 2.0
Velocity =0.00 ft/s
Flow length =0.0ft 5
Travel TIMe .....ccccicrceneessesecsesasaenne = min .g 1.5
Total Travel Time, T¢ ......oo.cccccovicnn =19.0 min o,
0.\1
0.0 [~
00 24 48 72 96 120 144 168 19.2 21.6 24.0
Time (hrs)
/ Hyd. 6
Hydrograph Plot Hydrograph Plot
Hydraflow Hydrographs by Intefisolve Hydraflow Hydrographs by Intefisolve
Hyd. No. 6 Hyd. No. 6
WS VIl EXISTING WS VII EXISTING
Hydrograph type = SCS Runoff Peak discharge = 4.20 cfs Hydrograph type = SCS Runoff Peak discharge = 7.84cfs
Storm frequency = 10yrs Time interval = 6 min Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 2.30ac Curve number =77 Drainage area = 2.30ac Curve number =77
Basin Slope =00% Hydraulic length = 0ft Basin Slope =00% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 19 min Tc method = TR55 Time of conc. (Tc) = 19 min
Total precip. = 4.60in Distribution = Typellll Total precip. = 6.80in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484 Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 17,841 cuf Hydrograph Volume = 32,768 cuft

6 - SCS Runoff - 10 Yr - Qp = 4.20 cfs

(4]

S

Qcfs
®

[N]

0

00 24 48 72 96 120 144 168 19.2 21.6 24.0
Time (hrs)
/ Hyd. 6

6 - SCS Runoff - 100 Yr - Qp = 7.64 cfs

@

=)}

S

Qcfs

N

0
00 24 48 72 96 12.0 144 168 19.2 216 24.0

Time (hrs)
/ Hyd. 6
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Hydrograph Plot

Hydraflow Hydrographe by Intefisolve
Hyd. No. 1
PARKING LOT TO STORAGE PIPES
Hydrograph type = SCS Runoff Peak discharge = 2.14 cfs
Storm frequency = 10yrs Time interval = 6 min
Drainage area = 0.75ac Curve number =93
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 10 min
Total precip. = 460in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 8,713 cuft

1 - SCS Runoff - 10 Yr- Qp = 2.14 cfs

Qcfs

0.0
00 24 48 72 9.6 12.0 144 16.8 19.2 216 24.0

Time (hrs)
/ Hyd. 1

Hydrograph Plot

Hydrograph Plot

Hyd. No. 1

PARKING LOT TO STORAGE PIPES
Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Drainage area = 0.75ac

Basin Slope =0.0%

Tc method = USER

Total precip. = 6.80in

Storm duration =24 hrs

Hydeaflow Hydrographs by Intefisolve

Peak discharge = 3.27 cfs

Time interval = 6 min
Curve number =93
Hydrauliclength = 0ft
Time of conc. (Tc) = 10 min
Distribution = Type lll
Shape factor = 484

Hydrograph Volume = 15,246 cuft

1 - SCS Runoff -100 Yr - Qp = 3.27 cfs

H

w

Qcfs
N

0
00 24 48 72 96 120 144 168 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1

Hydraflow Hydrographs by ntelisol
Hyd. No. 1
PARKING LOT TO STORAGE PIPES
Hydrograph type = SCS Runoff Peak discharge = 1.36cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 0.75ac Curve number =93
Basin Slope =00% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 10 min
Total precip. = 3.10in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 5,998 ¢

1-SCS Runoff -2 Yr - Qp = 1.36 cfs

1.0

Qcfs

J

0.0
0.0 24 48 7.2 96 120 144 168 19.2 216 240

Time (hrs)
/ Hyd. 1
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Hydrograph Plot

Hydraflow Hydrographs by Intefisolve
Hyd. No. 2
ROUTE THRU STOR.PIPES
Hydrograph type = Reservoir Peak discharge = 1.02cfs
Storm frequency = 10yrs Time interval = 6 min
Inflow hyd. No. = Reservoir name = Piped Storage
Max. Elevation = 59.33 ft Max. Storage = 2,826 cuft
Storage Indication method used. Hydrograph Volume = 9,705 cuft
2 - Reservoir-10 Yr - Qp = 1.02 cfs
25
2.0
e 15
o
(e
1
0.5
N
0.0 t
00 25 50 7.5 10.0 125 15.0 17.5 20.0 225 25.0
Time (hrs)
/ Hyd. 1 / Hyd. 2

338

Hydrograph Plot

Hydraflow Hydrographs by Intefisoive

Hyd. No. 2

ROUTE THRU STOR.PIPES

Hydrograph type = Reservoir Peak discharge = 0.46 cfs
Storm frequency = 2yrs Time interval = 6 min

Inflow hyd. No. =1 Reservoirname = Piped Storage
Max. Elevation = 58.53 ft Max. Storage = 1,739 cuft
‘Storsge Indication method used. Hydrograph Volume = 5,988 cuft

2 - Reservoir -2 Yr - Qp = 0.46 cfs

1.0

Qcfs

N

0.0
00 25 50 7.5 10.0 125 150 17.5 20.0 225 25.0

Time (hrs)
/ Hyd. 1 / Hyd. 2

Hydrograph Plot

Hydrafiow Hydrographs by Intefisolve
Hyd. No. 2
ROUTE THRU STOR.PIPES
Hydrograph type = Reservoir Peak discharge = 2.90 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyd. No. =1 Reservoir name = Piped Storage
Max. Elevation = 59.88 ft Max. Storage = 3,343 cuft
‘Storage indicstion mathad used. Hydrograph Volume = 15,237 cuft

2 - Reservoir - 100 Yr - Qp = 2.90 cfs

]

w

N

Qcfs

" .
00 25 50 7.5 100 125 15.0 17.5 20.0 22.5 25.0
Time (hrs)

/ Hyd. 1 / Hyd.2




Reservoir Report

Page 1

Reservoir No. 1 - Piped Storage

Pond Data

Pipe dia. = 3.00ft Pipelength = 40.0ft

Hydraflow Hydrographs by Intelisolve

No. Barrels = 12.0 Slope = 0.00 % Invertelev. = 57.00ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 57.00 00 0 0 wWERED
0.15 57.15 00 64 o T SIIBE Ws
0.30 57.30 00 113 177 To Wy SG.00 18
0.45 57.45 00 143 319
0.60 57.60 00 164 483 TiNoL PESieo
0.75 57.75 00 180 664
0.90 57.90 00 193 857
1.05 58.05 00 203 1,059
1.20 58.20 00 208 1,268
1.35 58.35 00 214 1,482
1.50 58.50 00 215 1,697
1.65 58.65 00 215 1,912
1.80 58.80 00 214 2,127
1.95 58.95 00 209 2,336
210 59.10 00 202 2,538
225 59.25 00 193 2,730
2.40 59.40 00 180 2,911
255 59.55 00 164 3,075
2.70 59.70 00 143 3,217
285 59.85 00 113 3,330
3.00 60.00 00 63 3,394

Culvert / Orifice Structures Weir Structures

[A] [B] [C1 [D] [Al Bl [C] [D]

Rise in = 12.0 4.0 12.0 0.0 Crest Len ft = 0.00 0.00 0.00 0.00

Span in =120 4.0 12.0 0.0 Crest EL ft = 0.00 0.00 0.00 0.00

No. Barrels =1 1 1 0 Weir Coeff. = 0.00 0.00 0.00 0.00

Invert EL ft = 57.00 57.00 59.00 0.00 Weir Type = — — — -

Length ft = 100.0 10.0 10.0 0.0 Multi-Stage = No No No No

Slope % = 1.00 1.00 1.00 0.00

N-Value = .013 .013 .013 .000

Orif. Coeff. = 0.60 0.60 0.60 0.00

Multi-Stage = n/a Yes Yes No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage  Elevation CivA CivB CivC CivD WrA WrB WrC WrD Exfil Total

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 57.00 0.00 0.00 0.00 -— — - - - — 0.00
0.15 64 57.15 0.04 0.04 0.00 - - —— - - — 0.04
0.30 177 57.30 0.14 0.14 0.00 - - — - — - 0.14
0.45 319 57.45 0.20 0.20 0.00 -— — - — — — 0.20
0.60 483 57.60 0.25 0.25 0.00 — - - - - — 0.25
0.75 664 57.75 0.29 0.29 0.00 — — — — — — 0.29
0.90 857 57.90 0.34 0.33 0.00 — - - — - - 0.33
1.05 1,059 58.05 0.37 0.37 0.00 — - - - - - 0.37
1.20 1,268 58.20 0.40 0.40 0.00 - - - - —- - 0.40
1.35 1,482 58.35 0.44 0.43 0.00 - - - - - -— 0.43
1.50 1,697 58.50 0.46 0.45 0.00 — — — — — — 0.45
1.65 1,912 58.65 0.48 0.48 0.00 - - - — - - 0.48
1.80 2,127 58.80 0.52 0.51 0.00 -— — - — — - 0.51
1.95 2,336 58.95 0.54 0.53 0.00 — — - — — - 0.53
2.10 2,538 59.10 0.60 0.55 0.04 —_ — - —- - -—- 0.59
225 2,730 59.25 0.84 0.56 0.26 -— — — - — e 0.83
2.40 2,911 59.40 1.21 0.57 0.65 - - - — — - 1.21
255 3,075 59.55 1.71 0.57 1.13 — — — — - - 1.70
2.70 3,217 59.70 2.26 0.57 1.69 - — - - — — 226
2.85 3,330 59.85 2.81 0.56 2.24 - - - — — — 2.81
3.00 3,394 60.00 3.23 0.56 267 - — — - — — 3.23



TR55 Tc Worksheet . page Hydrograph Plot
Hydraflow Hydrographs by Inteisolve Hydrafiow Hydrographs by intelisolve
Hyd. No. 3 Hyd. No. 3
PROPOSED WS VI PROPOSED WS VI
Storm frequency = yrs Hydrograph type = SCS Runoff Peak discharge = 0.42cfs
Storm frequency = 2yrs Time interval = 6 min
Sheet Flow Drainage area = 1.54 ac Curve number = 63
Manning's n-value =0.240 Basin Slope =00% Hydraulic length = 0ft
Flow length ' =100.0 ft Tc method = TR55 Time of conc. (Tc) = 15.6 min
Two-year 24-hr precip.  =3.10in Total precip. = 3.10in Distribution = Type lll
Land slope =20 % Storm duration =24 hrs Shape factor = 484
Travel TIMe ..ccccoveverecenmrisseesarensersencens =14.5 min
Shallow Concentrated Flow rmarsph Volumo = 2481 et
Flow length =110t
Watercourse slope =1.0%
Surface description = Unpaved
Average velocity =1.61 ft/s
Travel TIMe ..c.cccvcureveicririnsnsneerannsanee =1.1 min
3 - SCS Runoff -2 Yr - Qp = 0.42 cfs
Channel Flow -
Cross section flow area = 0.0 sqft 0.5
Wetted perimeter =0.0ft
Channel slope =0.0% .
Manning's n-value =0.015 0.4
Velocity =0.00 f/s
Flow length =0.0ft 0.3
Travel TN i = min -g 9
Total Travel Time, TC ......cccourreercrunnes = 15.6 min c 0.2
0.1 AN
0.0
00 24 48 72 96 120 144 16.8 19.2 21.6 24.0
Time (hrs)
/ Hyd. 3
Hydrograph Plot Hydrograph Plot
Hydrafiow Hydrographs by Intefisolve Hycrafiow Hydrographs by intefisoive
Hyd. No. 3 Hyd. No. 3
PROPOSED WS VI PROPOSED WS VI
Hydrograph type = SCS Runoff Peak discharge = 3.33 cfs Hydrograph = SCS Runoff Peak dischal = 1.42cfs
Storm frequency = 100 yrs Time interval = 6 min s{:n;’g ﬁegug,pc; = 10yrs Time inltewa]rge = 8. min
Drainage area = 1.54 ac Curve number = 63 Drainage area = 1.54 ac Curve number = 63
Basin Slope = 0.0% Hydraulic length = 0 ft ) Basin Slope =00% Hydraulic length = 0 ft
Tc method = TRS5 Time of conc. (Tc) = 15.6 min Tc method = TR55 Time of conc. (Tc) = 15.6 min
Total precip. = 6.80in Distribution = Type lll Total precip. = 4.60in Distribution = Typelll
Storm duration =24 hrs Shape factor = 484 Storm duration = 24 hrs Shape factor = 484

Hydrograph Volume = 14,423 cuft

3 - SCS Runoff - 100 Yr - Qp = 3.33 cfs

H

W

Qcfs
N

0
00 24 48 72 96 12.0 144 16.8 192 21.6 24.0

Time (hrs)
/Z Hyd. 3

Hydrograph Volume = 6,613 cuft

3 -SCS Runoff-10 Yr-Qp = 1.42 cfs

Qcfs

| q

0.0
0.0 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0
Time (hrs)
/ Hyd. 3

2-40



Hydrograph Plot

Hyd. No. 4

PROP. WS VIl OVERLAND
Hydrograph type = SCS Runoff
Storm frequency = 10yrs
Drainage area = 0.85ac
Basin Slope =00%

Tc method = TR55

Total precip. = 460in
Storm duration =24 hrs

Hydrafiow Hydrographs by intsfisolve
Peak discharge = 0.89 cfs
Time interval = 6 min
Curve number = 65
Hydraulic length = Oft
Time of conc. (Tc) = 10.8 min
Distribution = Type lll
Shape factor = 484

Hydrograph Volume = 4,031 cuft

4 - SCS Runoff - 10 Yr - Qp = 0.89 cfs

Qcfs

\

N

—

Time (hrs)
/ Hyd. 4

0.0
0.0 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0

Hydrograph Plot

Hydrograph Plot

Hydraflow Hydrographs by intelisoive
Hyd. No. 4
PROP. WS VIl OVERLAND
Hydrograph type = SCS Runoff Peak discharge = 1.98 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 0.85ac Curve number = 65
Basin Slope = 00% Hydrauliclength = 0ft
Tc method = TR55 Time of conc. (Tc) = 10.6 min
Total precip. = B.80in Distribution = Type lli
Storm duration =24 hrs Shape factor = 484

Hydrograph Vokume = 8,530 cuft

4 - SCS Runoff - 100 Yr - Qp = 1.98 cfs

——

Time (hrs)
/ Hyd. 4

0.0
00 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0

Hydraflow Hydrographs by Intelisolve
Hyd. No. 4
PROP. WS VIl OVERLAND
Hydrograph type = SCS Runoff Peak discharge = 0.29 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 0.85ac Curve number = 85
Basin Slope =00% Hydraulic length = Oft .
Tc method = TRS5 Time of conc. (Tc) = 10.6 min
Total precip. = 3.10in Distribution = Typelll
Storm duration =24 hrs Shape factor = 484

Hydrograph Volume = 1,598 cufl

Qcfs

4 - SCS Runoff -2 Yr - Qp = 0.29 cfs

0.10

0.05

™~

0.00

0.0 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 4

TR55 Tc Worksheet

Hyd. No. 4

PROP. WS Vil OVERLAND
Storm frequency = yrs

Sheet Flow
Manning's n-value =0.240
Flow length =100.0 ft
Two-year 24-hr precip.  =3.101n
Land slope =6.0 %
Travel Time ...

Shallow Concentrated Flow

Flow length =170 ft
Watercourse slope =20%
Surface description = Unpaved
Average velocity =228 ft/s
L T g T
Channel Flow
Cross section flow area = 0.0 sqft
Wetted perimeter =0.01ft
Channel slope =00%
Manning's n-value =0.015
Velocity =0.00 f/s
Flow length =001t

Travel Time

Total Travel Time, Tc ....

=9.3 min

=1.2 min




Hydrograph Plot

Hydrafiow Hydrographs by Intalisolve
Hyd. No. §
POPOSED Vi + VIl
Hydrograph type = Combine Peak discharge = 2.80cfs
Storm frequency = 10 yrs Time interval = 6 min
Inflow hyds. =234
Hydrograph Volume = 20,349 cuft
5 - Combine - 10 Yr - Qp = 2.80 cfs
3.0
25
2.0
€
5.
c 1»-.’
1.0
0.5
0.0 t - ;
00 24 48 7.2 96 12.0 144 16.8 19.2 21.6 24.0
Time (hrs)
/ Hyd. 2 /Hyd. 3 /Hyd 4 /Hyd 5

Time (hrs)
/Hyd. 2 /Hyd 3 /Hyd 4 /Hyd 5

0.0 4 2
00 24 48 7.2 96 12.0 144 16.8 19.2 216 240

drograph Plot
Hydrafiow Hydrographs by Intsl
L No. §
OSED VI + Vil
bgraph type = Combine Peak discharge = 1.13cfs
n frequency = 2yrs Time interval = 8 min
v hyds. =234
Hydrograph Volume = 10,07
5-Combine-2Yr-Qp=1.13 cfs
1-l:
1.0
&
(]
0.5 \
| "‘\#n
|

Hydrograph Plot

Hydrafiow Hydrographs by Intslisolve

Hyd. No. 5
POPOSED VI + VIl
Hydrograph type = Combine Peak discharge = 7.58 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. =234
Hydrograph Volume = 38,191 cuft
5 - Combine - 100 Yr - Qp = 7.58 cfs
8
6
£
o a4
g 4
2
. N
00 24 48 7.2 96 120 144 16.8 19.2 216 240
Time (hrs)
/ Hyd. 2 / Hyd. 3 #Hyd. 4 /Hyd 5

CornBives wWanersneos T TN

TasDeuEpPMMEUT.

wMdouvt VoLl &



Hydrograph Plot

Hydrafiow Hydrographs by intelisolve
Hyd. No. 6
INFLOW TO VAULT E
Hydrograph type = SCS Runoff Peak discharge = 0.44 cfs
Storm frequency = 2yrs Time interval = 6 min
Drainage area = 0.23ac Curve number =95
Basin Slope =0.0% Hydrauliclength = Oft
Tc method = USER Time of conc. (Tc) = 10 min
Total precip. = 3.10in Distribution = Typelll
Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 1,084 cuft
6 - SCS Runoff -2 Yr - Qp = 0.44 cfs

0.5

0.4

0.3

% u
o

0.2

0.1

0.0

00 24 48 7.2 9.6 120 144 16.8 19.2 21.6 24.0
Time (hrs)
/ Hyd. 6

Hydrograph Plot Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Hydrafiow Hydrographs by Intelisolve
Hyd. No. 6 Hyd. No. 6
INFLOW TO VAULT E INFLOW TO VAULT E
Hydrograph type = SCS Runoff Peak discharge = 0.68 cfs Hydrograph type = SCS Runoff Peak discharge = 1.02cfs
Storm frequency = 10 yrs Time interval = 6 min Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 0.23 ac Curve number =95 Drainage area = 023ac Curve number =95
Basin Slope =00% Hydraulic length = 0ft Basin Slope =00% Hydraulic length = 0t
Tec method = USER Time of conc. (Tc) = 10 min Tc method = USER Time of conc. (Tc) = 10 min
Total precip. = 4.60in Distribution = Typellll Total precip. = 6.80in Distribution = Type lll
Storm duration =24 hrs Shape factor = 484 Storm duration =24 hrs Shape factor = 484
Hydrograph Volume = 3,149 cuft Hydrograph Volume = 4,858 cuft
6 - SCS Runoff -10 Yr - Qp = 0.68 cfs 6 - SCS Runoff - 100 Yr - Qp = 1.02 cfs
0.8 1.5
0.6
1.0
£ ., :
ag 7 (e
0.5
0.2 J

0.0
0.0 24 48 72 96 12.0 144 16.8 19.2 21.6 24.0
Time (hrs)
/ Hyd. 6
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Hydrograph Plot

Hydrafiow Hydrographe by inteisolve
Hyd. No. 7
ROUTE THRU VAULT E
Hydrograph type = Reservoir Peak discharge = 0.12cfs
Storm frequency = 2yrs Time interval = 6 min
Inflow hyd. No. =6 Reservoirname = VAULTE
Max. Elevation = 100.98 ft Max. Storage = 766 cuft
‘Blorege indication mathod used. Hydrograph Volume = 1,891 cuft
7 - Reservoir -2 Yr-Qp = 0.12 cfs
0.5
04 |
% 0.3
(e}
0.2
0.1
0.0 1 =
00 26 52 7.8 104 13.0 156 18.2 20.8 234 26.0
Time (hrs)
/ Hyd. 6 / Hyd. 7

Hydrograph Plot

Hydrafiow Hydrographs by intefisoive
Hyd. No. 7
ROUTE THRU VAULT E
Hydrograph type = Reservoir Peak discharge = 0.22cfs
Storm frequency = 10yrs Time interval = 6 min
Inflow hyd. No. =6 Reservoirname = VAULTE
Max. Elevation = 101.49 ft Max. Storage = 1,159 cuft
‘Btorsge Indication method used. Hydrograph Volume = 3,147 cufl
7 - Reservoir-10 Yr - Qp = 0.22 cfs
0.8
0.6 I
0 0."
0.2
0.0 T
0.0 26 52 7.8 104 13.0 15.6 18.2 20.8 23.4 26.0
Time (hrs)
/ Hyd. 6 / Hyd. 7
Hydrograph Plot
Hydraflow Hydrographs by inteisoive
Hyd. No. 7
ROUTE THRU VAULT E
Hydrograph type = Reservoir Peak discharge = 0.35cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyd. No. = Reservoir name = VAULTE
Max. Elevation = 102.31ft Max. Storage = 1,805 cuft

‘Storage Indicstion method used. Hydrograph Volume = 4,855 cuft
7 - Reservoir - 100 Yr - Qp = 0.35 cfs
15
1.0- f
5
o
0.5

0.0
00 26 52 78

/ Hyd. 6

10.4 13.0 15,6 18.2 20.8 23.4 26.0

Time (hrs)
/ Hyd. 7




Hydrograph Plot

Hydrograph Plot

Hydrafiow Hydrographs by Intefisolve Hydraflow Hydrographs by Int
Hyd. No. 8 Hyd. No. 8
POSTDEVELOPMENT POSTDEVELOPMENT
Hydrograph type = Combine Peak discharge = 1 Hydrograph type = Combine Peak discharge = 2.95cfs
Storm frequency = 2yrs Time interval =6 frequency = 10yrs Time interval = 6 min
Inflow hyds. =57 Inflow hyds. =57
Hydrograph Volume = 12,089 cuft Hydrograph Volume = 23,4
8 - Combine -2 Yr-Qp =1.19 cfs 8 - Combine - 10 Yr - Qp = 2.95 cfs
1.5 3.
25
1.04 2.
£ g
a o 1%
0.5 \ 1.0
0.5 N
0.0 . 0.0
00 25 50 7.5 10.0 125 15.0 17I.5 20.0 22.5 25.0 00 24 48 72 96 120 144 16.8 19.2 21.6 24.0
Time (hrs) Time (hrs)
/ Hyd. 5 / Hyd. 7 / Hyd. 8 / Hyd. 5 / Hyd. 7 / Hyd. 8
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Hydrograph Plot

Hydraflow Hydrographe by Intefisolve
Hyd. No. 8
POSTDEVELOPMENT
Hydrograph type = Combine Peak discharge = 7.86 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. = 8,7
Hydrograph Volume = 43,046 cuft
8 - Combine - 100 Yr - Qp = 7.86 cfs
8
6
2
S 4
o

N

N

0
00 24 48 72 96 120 144 168 19.2 21.6 24.0
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STANDARD 3
GROUNDWATER RECHARGE ANALYSIS
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Location Address or Lot No. WILDES STREET, TOPSFIELD, MA

STORMWATER SW-100

ON-SITE REVIEW

Deep Hole Number: ~ SW-100  Dqte:  06/24/08  Time:  11:40 Weather: ~ Cool. clear, 60’s, dry

Land Use: Golf Course Slope (%): ~3% Surface Stones: Bedrock outcrops in vicinity
Vegetation: Grass lawn Landform: Rolling outwash plain
Distance from:

Open Water Body 200+ feet Drainage Way 50+ Feet

Possible Wet Area 100+ feet Property Line 10+ Feet

Drinking Water Well 100+ feet Other Feet

SW-100 DEEP OBSERVATION HOLE LOG

Depth from Soil Soil Texture Soil Color Redoximorphic Other
Surface (inches) Layer/ (USDA) (EarthColors) Features (Structure, Kind & Grade, Consistency, %
Horizon Gravel, Stones, Boulders...)
0o - 207 Ap Sandy Loam 10YR 3/2 Friable, medium blocky, weak grade, fine
dark grayish grained, damp, fine grass roots, smooth clear
brown boundary
20 - 287 Bw Sandy Loam 7.5YR 4/4 Friable, medium angular blocky, weak grade,
brown fine grained, damp, fine grass roots, diffuse
wavy boundary.
28 - 387 Ci Loamy Sand 2.5Y 5/4 @68” V. Friable, structureless, moderate grade, fine to
light olive 10Y7/1 medium grained, damp, gritty, weakly
brown 7.5YR 3/6 stratified.
(c,2,d)
38 - 757 C2 Sandy Loam 10YR 4/6 Firm, massive, compact matrix, angular clasts,
Dark yellow silty, gritty, damp, free of roots.
brown

HYDROLOGIC SOIL GROUP: B

Geologic Parent Material: Glaciofluvial deposits Depth to Bedrock: 157+
Depth to Groundwater: Standing Water in the Hole N.O. Weeping from Pit Face N.O.

Estimated Seasonal High Ground Water Depth:  68” Common, medium and distinct.

10

DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal
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Location Address or Lot No. WILDES STREET, TOPSFIELD, MA

STORMWATER SW-101

ON-SITE REVIEW

Deep Hole Number: ~ SW-101 Date:  06/24/08  Time:  12:03 Weather:

Cool, clear, 60’s, dry

Land Use: Golf Course Slope (%): ~3% Surface Stones: Bedrock outcrops in vicinity
Vegetation: Grass lawn Landform: Rolling outwash plain
Distance from:

Open Water Body 200+ feet Drainage Way 50+ Feet

Possible Wet Area 100+ feet Property Line 10+ Feet

Drinking Water Well 100+ feet Other Feet

SW-101 DEEP OBSERVATION HOLE LOG

Depth from Soil Soil Texture Soil Color Redoximorphic Other
Surface (inches) Layer/ (USDA) (EarthColors) Features (Structure, Kind & Grade, Consistency, %
Horizon Gravel, Stones, Boulders...)
0o -9 Ap Sandy Loam 10YR 3/2 Friable, medium blocky, weak grade, fine
dark grayish grained, damp, fine grass roots, smooth clear
brown boundary
9 - 18 Bw Loamy Sand 7.5YR 4/4 Friable, medium angular blocky, weak grade,
brown fine grained, damp, fine grass roots, diffuse
wavy boundary.
18 - 80~ C Sand 2.5Y 5/4 @60~ V. Friable, structureless, moderate grade, fine to
light olive 10Y7/1 medium grained, damp, gritty, weakly
brown 7.5YR 3/6 stratified.
(c,2,d)
HYDROLOGIC SOIL GROUP: B
Geologic Parent Material: Glaciofluvial deposits Depth to Bedrock:  _80"+
Depth to Groundwater: Standing Water in the Hole N.O. Weeping from Pit Face N.O.

Estimated Seasonal High Ground Water Depth:  60” Common, medium and distinct.

11

DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal
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Location Address or Lot No. WILDES STREET, TOPSFIELD, MA

STORMWATER SW-102

ON-SITE REVIEW

Deep Hole Number:  SW-102 Date:  06/24/08  Time:  10:48 Weather:  Cool, clear, 60s, dry

Land Use: Golf Course Slope (%): ~3% Surface Stones: Bedrock outcrops in vicinity
Vegetation: Grass lawn Landform: Rolling outwash plain
Distance from:

Open Water Body 200+ feet Drainage Way S50+ Feet

Possible Wet Area 100+ feet Property Line 10+ Feet

Drinking Water Well 100+ feet Other Feet

SW-102 DEEP OBSERVATION HOLE LOG

Depth from Soil Soil Texture Soil Color Redoximorphic Other
Surface (inches) Layer/ (USDA) (EarthColors) Features (Structure, Kind & Grade, Consistency, %
Horizon Gravel, Stones, Boulders...)
0 - 147 Ap Sandy Loam 10YR 3/2 Friable, medium blocky, weak grade, fine
dark grayish grained, damp, fine grass roots, smooth clear
brown boundary
14 - 247 Bw Loamy Sand 7.5YR 4/4 Friable, medium angular blocky, weak grade,
brown fine grained, damp, fine grass roots, diffuse
wavy boundary.
24 - 897 C Sand 2.5Y 5/4 @58” V. Friable, structureless, moderate grade, fine to
light olive 10Y7/1 medium grained, damp, gritty, weakly
brown 7.5YR 3/6 stratified.
(c2,d)

HYDROLOGIC SOIL GROUP: B

Geologic Parent Material: Glaciofluvial deposits Depth to Bedrock: 89>+
Depth to Groundwater: Standing Water in the Hole N.O. Weeping from Pit Face N.O.

Estimated Seasonal High Ground Water Depth:  58” Common, medium and distinct.

12

DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal
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Location Address or Lot No.

WILDES STREET, TOPSFIELD, MA

STORMWATER SW-103

ON-SITE REVIEW

Deep Hole Number: ~ SW-103 Date:  06/24/08  Time:  10:30 Weather:  Cool. clear, 60, dry
Land Use: Golf Course Slope (%): ~3% Surface Stones: Bedrock outcrops in vicinity
Vegetation: Grass lawn Landform: Rolling outwash plain
Distance from:
Open Water Body 200+ feet Drainage Way 50+ Feet
Possible Wet Area 100+ feet Property Line 10+ Feet
Drinking Water Well 100+ feet Other Feet
SW-103 DEEP OBSERVATION HOLE LOG
Depth from Soil Soil Texture Soil Color Redoximorphic Other
Surface (inches) Layer/ (USDA) (EarthColors) Features (Structure, Kind & Grade, Consistency, %
Horizon Gravel, Stones, Boulders...)
0o -9 Ap Sandy Loam 10YR 3/2 Friable, medium blocky, weak grade, fine
dark grayish grained, damp, fine grass roots, smooth clear
brown boundary
9 - 147 Bw Loamy Sand 7.5YR 4/4 Friable, medium angular blocky, weak grade,
brown fine grained, damp, fine grass roots, diffuse
wavy boundary.
14 - 68” C Sandy Loam 2.5Y 5/4 @63” Friable, structureless, moderate grade, fine to
light olive 10Y7/1 medium grained, damp, gritty, weakly
brown 7.5YR 3/6 stratified.
(c2,d)
HYDROLOGIC SOIL GROUP: B
Geologic Parent Material: Glaciofluvial deposits Depth to Bedrock:  _68"+

Depth to Groundwater:

Estimated Seasonal High Ground Water Depth:

Standing Water in the Hole N.O. Weeping from Pit Face N.O.

63” Common, medium and distinct.

13

DEP Form 11 Soil Suitability Assessment for On-Site Sewage Disposal
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Soil Map-Essex County, Massachusetts, Northern Part
(New Meadows)

342210

Meters
240

600

USDA  Natural Resources Web Soil Survey 2.0 6/5/2008
ﬁ Conservation Service National Cooperative Soil Survey Page 1 of 3
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Soil Map—Essex County, Massachusetts, Northern Part New Meadows

Map Unit Legend
Essex County, Massachusetts, Northemn Part (MAG05)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
1 Water 0.3 1.2%
253B \ Hinckley loamy sand, 3 to 8 1.0 4.1%
’ percent slopes
260B Sudbury fine sandy loam, 3 to 8 9.3 37.8%
i percent slopes
420C Canton fine sandy loam, 8to 15 5.2 21.2%
percent slopes
420D Canton fine sandy loam, 15 to 0.0 0.1%
25 percent slopes
421B ) Canton fine sandy loam, 3 to 8 3.9 15.9%
percent slopes, very stony
421C Canton fine sandy loam, 8to 15 49 19.8%
percent slopes, very stony

Totals for Area of Interest (AOI) 245 100.0%
USDA  Natural Resources Web Soil Survey 2.0 6/5/2008
g Conservation Service National Cooperative Soil Survey Page 3 of 3
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164 Soil survey

TABLE 16.--SOIL AND WATER FEATURES

["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in the
text. The symbol < means less than; > means more than. Absence of an entry indicates that the feature is
not a concern]

Urban land.

Rock outcrop.

I
|
|
[
|
|
- |
I
|
[
|
I

[ | Flooding | High water table I | Risk of corrosion
Soil name and |Hydro-| T I 1 | |Potential| T
map symbol | logic| Frequency | Duration |Months | Depth | Kind |Months | frost |Uncoated |Concrete
|group | | | | | | action | steel |
I | [ [ I Ft 1 I I [ |
| | | | | I | | | |
AnB, AnC, AnD==---| C |[None==mme—e—- | — | ——— |1.5-2.5|Perched |Jan-Apr|Moderate |Low--———- |High.
Annisquam | | | ' | | | | | | |
| | | | | | | | | |
Ba¥. | | | | | | | | | |
Beaches | | | | | | | | |
| | | | | | | | |
BeB | B  |None-—=——-—s | —— | -— |1.5-3.5|Apparent|Nov-Apr|High-—=—- |Moderate |Moderate.
Belgrade | | | | | | | | | |
| | | | | | | | |
BuA, BuB, BuC—===- | ¢© [B11e) - m— | -— | === |1.0-3.0|Apparent |[Nov-Apr |High |High |Moderate.
Boxford | | | | | | | | I |
| | | | | | | | | |
BxB*: | | | | | | I | | |
Boxford=———=————- | ¢ }None ———————— | — | ——- Jl.o 3.0{Apparent:Nov—AprIHigh IHigh |Moderate.
| | | |
Urban land. | | | | | | | | | |
| | | | | | | | | |
CaB, CaC, CbB, | | | | | | | | I |
CbC, CbD, CcB, | | | | | | | | | |
CeC, CeD, CcE-=—-| B  |None-====——-- | = [ === | >6.0 | === | —--- | LoW=mmmmm [ 7] C— |High.
Canton | | | | | | | | | [
| | | | | | | | | |
ChC¥: | | | | | | | | | |
Canton=——=—==—m=—= } B, ;None -------- | —_— : — } >6.0 : — : -— {Low {Low :High.
|
Urban land. | | | | | | | | | |
| | | | | | | | | |
CrC¥, CrD¥: | | | | | | | | |
Chatfield======== | B }None ———————— i s I —— } >6.0 = —_— } - : oderate :Low —————— IModerate.
|
HolliS—mmmmmm—— I c/D }None -------- ‘ —_— { -_— , >6.0 1 e i -— = Moderate }Low —————— ‘High.
Rock outcrop. | | | | | | | | | |
| | | | | | | | | |
De | B |None—=——eee= | —_— | —— |11.5-3.0|Apparent|Dec-Apr|Moderate |Low—————- |High.
Deerfield | | | | | | | |
| | | | | | | | | |
Du¥, | | | | | | | | | |
Dumps | | | | | | | | | |
| | | | | | I | | |
ElA, ElB—mm——m———e | ¢ |[None==meeee- | — | == |1.5-3.0|Perched |Nov-May|High——==— |Moderate |Moderate.
Elmridge | | | | | | | |
| | | | | | | | | |
FF. | | | | | | | | | |
Fluvaquents = ‘ I 1 { I } } | I
Fm | D |[None==mmeeu- | —— | == | 0-1.0|Apparent|Jan-Dec|High-—~—- |High====- |High.
Freetown | | | | | | | | | |
| | | | | | | |
Fp=mmm— e | D [B1[c) (- rem——— | - | === | +3-0 |Apparent|Jan-Dec |High |High |High.
Freetown | | | | | | | | |
| | | | | | | | i
HfA, HfB, HfC, | | | | | | | | |
HfD, HfE-——-————— | A |None==mmemem | -— | ——= | >6.0 | === [ 70" S——— | Low=mm=m=m |High.
Hinckley | | | | | | |
| | | | | | | |
HuC#*: | | | | | | | |
Hollis——=mmmmm———— | ¢/D :None -------- | —_— : -— I >6.0 I —— IModerate LOoW=====x |High.
|
| | | | | |
| | | | | |
| | | | | |
| | | | t |

See footnote at end of table.
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Soil survey

TABLE 16.--SOIL AND WATER FEATURES--Continued

T T Flooding | High water table | ~T Risk of corrosion
Soil name and |Hydro-| [ | | | |Potentiall
map symbol | logic| Frequency | Duration |Months | Depth | Kind |Months | frost |Uncoated |Concrete
|group | | | | | | action | steel
| | I | T Ft [ | | | i
| | | | | | | | | |
SoAssssssasassmmas | ¢ 13 (e —— | m—— | == | 0-1.0|Perched |Nov-May|High |High | Moderate.
Scitico | | | | | | | | | |
| | | | | | | | | |
SgB, ShB, ShcC, | | | | | | | | |
SmB, SoB, SoC-==-=| C |Nong=m=mm——e—- | —-— | == |1.5-3.0|Perched |Nov-May|Moderate |Low——==== |High.
Scituate | | | | | I | | | . |
| | | | | | | |
SpA, SpB=mme—mm———— | ¢ |None=——====v | —_— | === | 0-1.5|Perched |Nov-May|High===—= |Moderate |Moderate.
Shaker I | | | | | | | |
| | | | | | | | |
SrA, SrB-————————— | B [0} ¢ 1= Tr——— | — | ——— |1.5=- 3.0|Apparent|Dec—Apr|Moderate | Low=====m= |High.
Sudbury | | | | | | | | |
| | | | | | | | |
. | D |Nonemwm——m—— || — | =——= | 0-1.0|Apparent|Jan-Dec|High |High |High.
Swansea | | | | | | | | | |
| | | | | | | | | |
UAC. | | | | | | | | | |
Udipsamments | | | | | | | | | |
| | | [ | I | | | |
UD. | | | | | | | | | |
Udorthents | | | | | | | | | |
| | | | | | | | | |
Ur¥, | | | | | | | | | |
Urban land | | | | | | | | | |
| | | | | | | | | |
WaA, WaB-—m—m—m————— | ¢ |[None=—=====e- | —_— | ——— | 0-1.0|Apparent|Nov-Apr|High | Low |High.
Walpole | | | | | | | | | |
| | | | | | | | |
We | ¢ |None===—=—=m=m | —— | - | 0-1.5|Apparent|Sep-Jun|Moderate |Moderate |High.
Wareham : } ; : { l | | : {
Wf | D [Nonem———m—e | -— | === | 0-1.0|Apparent|Nov-Jun|High | High |High.
Whately Variant } { i l 1 l | i { =
Wh -l D |None—==m==e= | e | —— | +1-0.1|Perched |Sep-Jun|High |High |High.
Whitman | | | | | | | | | |
| | | | | | | | | |
WnA, WnB, WnC, | | | | | | | | | |
WNDe e e A |None-—=—m—u- | - | === | >6.0 | --- | === |Low | Low |High.
Windsor | | | | | | | I | |
| | | | | | | | | |
WrB, WrC, WsB, | | I | | | | | | |
WsC, WsD==m——m——mm | ¢ [ e V- E—— | —_— | ——- |1.5-3.0|Perched |Nov-May|High | Low |Moderate.
Woodbridge | | | | | | | | | |
| | | | | | I | | |
* See description of the map unit for composition and behavior characteristics of the map unit.
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STANDARD 4
TOTAL SUSPENDED SOLIDS ANALYSIS
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STORM DRAIN CAPACITIES

THE MEADOWS - TOPSFIELD, MA.

Sewer Pipes -- English Units
Civil Tools for Windows
(10-30-2008, 09:56:07)

Flowrate Diameter Friction Slope Velocity

(cfs) {(in) () (%) (fps)
2.44 12.00 0.012 0.40 P
2.99 12.00 0.012 0.60 3.81
3.86 12.00 0.012 1.00 4.91
2.73 12.00 0.012 0.50 3.47
3.23 12.00 0.012 0.70 4.11

Flowrate Diameter Friction Slope Velocity
(cfs) (in) @) (%) (fps)

6.23 18.00 0.012 0.30 3. 53



DRAINAGE 8 SEWERAGE-HYDRAULIC COMPUTATIONS-5

=.—‘ a= Cross - sectional For pipes tull
area of waterway or half-full
p=wetted perimeter R =—%
R = -Z-= Hydraulic radius.
SECTION OF ANY OPEN CHANNEL SECTION OF CIRCULAR PI\PE

V'=Average or meon velocity in feef per second.
Q =a V =Dischorge of pipe or channel in cubic feet per second (c.f.s.).
n =Coefficient of roughress of pipe or channel surfoce , see Toble A-Fy.18-68.
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Stormwater Pollution Prevention Plan (SWPPP)
The Meadows September 2008

Stormwater Pollution Prevention Plan

for:

The Meadows
30 Wildes Road
Topstield, MA. 01983

Operator(s):

New Meadows Enterprises, LLC
Frank Iovanella
5 Turnpike Road
Ipswich, MA. 01938
978-887-3100

SWPPP Contact(s):

Eastern Land Survey Associates, Inc.
James H. MacDowell/Clayton A. Morin, PE
104 Lowell Street
Peabody, MA. 01960
978-531-8121
978-531-5920
jimelsai@verizon.net

SWPPP Preparation Date:

September 2008
Estimated Project Dates:

Project Start Date: 03/15/2009
Project Completion Date: 12/ 31 /2012
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Stormwater Pollution Prevention Plan (SWPPP)
The Meadows September 2008

SECTION 1: SITE EVALUATION, ASSESSMENT, AND PLANNING

1.1 Project/Site Information

Instructions:
— Inthis section, you can gather some basic site information that will be helpful to you later when you file for
permit coverage. .
— For more information, see Developing Your Stormwater Pollution Prevention Plan: A SWPPP Guide for
Construction Sites (also known as the SWPPP Guide), Chapter 2
— Detailed information on determining your site’s latitude and longitude can be found at
www.epa.qov/npdes/stormwater/lationg

Project/Site Name: _New Meadows

Project Street/Location: 30 Wildes Road
City: Topsfield State: MA ZIP Code: 01983

County or Similar Subdivision: Essex

Latitude/Longitude (Use one of three possible formats, and specify method)

Latitude: Longitude:

1. 42°39.49'N (degrees, minutes, seconds) 1.70°55 "33" W (degrees, minutes,
seconds)

2. ° . "N /(degrees, minutes, decimal) 2. ° . "W (degrees, minutes,
decimal)

3. . °N/(decimal) 3. . °W/(decimal)

Method for determining latitude/longitude:
X USGS topographic map (specify scale: 1:25,000) [ ] EPA Website [ ] GPS
[] Other (please specify):

Is the project located in Indian country? [ ] Yes X No
If yes, name of Reservation, or if not part of a Reservation, indicate "not applicable."

Is this project considered a federal facility? [ ] Yes X No

NPDES project or permit tracking number*:

*(This is the unique identifying number assigned to your project by your permitting authority after you have applied
Jor coverage under the appropriate National Pollutant Discharge Elimination System (NPDES) construction general
permit.)

EPA SWPPP Template, Version 1.1, September 17, 2007 1
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1.2 Contact Information/Responsible Parties

Instructions:

— List the operator(s), project managers, stormwater contact(s), and person or organization that prepared the
SWPPP. Indicate respective responsibilities, where appropriate.

— Also, list subcontractors expected to work on-site. Notify subcontractors of stormwater requirements
applicable to their work.

— See SWPPP Guide, Chapter 2.B and EPA’s Construction General Permit (CGP) Part 3, Subparts 3.2,
3.3.A and 34.A.

Operator(s):
Insert Company or Organization Name: New Meadows Enterprises LLC
Insert Name: Frank Iovanella
Insert Address: 5 Turnpike Road
Insert City, State, Zip Code: Ipswich, MA. 01938
Insert Telephone Number: 978-887-3100
Insert Fax/Email:
Insert area of control (if more than one operator at site):
Repeat as necessary

Project Manager(s) or Site Supervisor(s):
Insert Company or Organization Name:
Insert Name:
Insert Address:
Insert City, State, Zip Code:
Insert Telephone Number:
Insert Fax/Email:
Insert area of control (if more than one operator at site):
Repeat as necessary

SWPPP Contact(s):
Insert Company or Organization Name: Eastern Land Survey Associates, Inc.
Insert Name: James H. MacDowell/Clayton A. Morin, P.E.
Insert Address: 104 Lowell Street
Insert City, State, Zip Code: Peabody, MA. 01960
Insert Telephone Number: 978-531-8121
Insert Fax/Email: 978-531-5920 / jimelsai@verizon.net
Insert area of control (if more than one operator at site): Site Engineer/Surveyor
Repeat as necessary

EPA SWPPP Template, Version 1.1, September 17, 2007 2



Stormwater Pollution Prevention Plan (SWPPP)
The Meadows September 2008

This SWPPP was Prepared by:
Insert Company or Organization Name: Eastern Land Survey Associates, Inc.
Insert Name: James H. MacDowell and Clayton A. Morin, PE
Insert Address: 104 Lowell Street
Insert City, State, Zip Code: Peabody, MA. 01960
Insert Telephone Number: 978-531-8121
Insert Fax/Email: 978-531-5920 / jimelsai@verizon.net

Subcontractor(s):
Insert Company or Organization Name:
[nsert Name:
Insert Address:
Insert City, State, Zip Code:
Insert Telephone Number:
Insert Fax/Email:
Repeat as necessary

Emergency 24-Hour Contact:
Insert Company or Organization Name: New Meadows Enterprises, LLC
Insert Name: Frank lovanella
Insert Telephone Number: 978-887-3100

1.3 Nature and Sequence of Construction Abtivity

Instructions:

— Briefly describe the nature of the construction activity and approximate time frames (one or more
paragraphs, depending on the nature and complexity of the project).

— For more information, see SWPPP Guide, Chapter 3.A. and EPA’s CGP Part 3, Subparts 3.3.B.1 and 2,
and 3.4.A.

Describe the general scope of the work for the project, major phases of construction, etc:

The work involves the construction of 24 units of residential housing in six buildings together
with ancillary driveways, utilities, stormwater management facilities, grading and landscaping.
The existing parking lot serving the New Meadows Golf Course will be concurrently replaced
and stormwater management facilities incorporated into the new design. The main driveway
system, utilities, stormwater management system and new parking lot will be constructed first.
New residential buildings will be constructed on a building by building basis in response to real
estate market conditions. Grading, landscaping and stormwater facilities will be completed for
the particular building concurrently with its construction.

EPA SWPPP Template, Version 1.1, September 17, 2007 3




Stormwater Pollution Prevention Plan (SWPPP)
The Meadows September 2008

What is the function of the construction activity?

X Residential [ _] Commercial [ ]Industrial [ ] Road Construction [ ] Linear Utility
[X] Other (please specify): New parking lot for golf course

Estimated Project Start Date: 03 /15/ 2009

Estimated Project Completion Date: 12/ 31/ 2012

1.4 Soils, Slopes, Vegetation, and Current Drainage Patterns

Instructions:
— Describe the existing soil conditions at the construction site including soil types, slopes and slope lengths,
drainage patterns, and other topographic features that might affect erosion and sediment control.

— Also, note any historic site contamination evident from existing site features and known past usage of the
site.

— This information should also be included on your site maps (See SWPPP Gilide, Chapter 3.C.).
— For more information, see SWPPP Guide, Chapter 3.A and EPA’'s CGP Part 3, Subpart 3.3.C.

Soil type(s): Hinkley, Sudbury, Canton

Slopes (describe current slopes and note any changes due to grading or fill activities):

Existing slopes on site vary from 1 to 25 percent. Proposed slopes will generally range from 1 to
33 percent.

Drainage Patterns (describe current drainage patterns and note any changes dues to grading or fill
activities): The site generally drains through two ponds which are used for golf course irrigation
with overflows discharging to Hobbs Brook which forms the easterly boundary of the property.
The present golf course parking lot drains overland to Wildes Road and Hobbs Brook.

Vegetation: Landscaped lawn and fairway edges, wooded areas (predominantly pine with some
other deciduous and coniferous varieties exist on the site).

Other:

EPA SWPPP Template, Version 1.1, September 17, 2007 -+



Stormwater Pollution Prevention Plan (SWPPP)
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1.5 Construction Site Estimates

Instructions:
— Estimate the area to be disturbed by excavation, grading, or other construction activities, including
dedicated off-site borrow and fill areas.
— Calculate the percentage of impervious surface area before and after construction
— Calculate the runoff coefficients before and after construction.
— For more information, see SWPPP Guide, Chapter 3.A and EPA's CGP Part' 3, Subpart 3.3.B.

The following are estimates of the construction site:

Total project area: 52.2 acres
Construction site area to be disturbed: 8 acres
Percentage impervious area before construction: 15%
Runoff coefficient before construction: 64

Percentage impervious area after construction:
Runoff coefficient after construction:

1.6 Receiving Waters

Instructions:

— List the waterbody(s) that would receive stormwater from your site, including streams, rivers, lakes, coastal
waters, and wetlands. Describe each as clearly as possible, such as Mill Creek, a tributary to the Potomac
River, and so on.

— Indicate the location of all waters, including wetlands, on the site map. For more information, see EPA's
CGP Part 3, Subparts 3.3.B.4 and 3.3.C.6.

— Note any stream crossings, if applicable.

— List the storm sewer system or drainage system that stormwater from your site could discharge to and the
waterbody(s) that it ultimately discharges to.

— Ifany of the waterbodies above are impaired and/or subject to Total Maximum Daily Loads (TMDLs),
please list the pollutants causing the impairment and any specific requirements in the TMDL(s) that are
applicable to construction sites. Your SWPPP should specifically include measures to prevent the
discharge of these pollutants. For more information, see EPA's CGP Part 1, Subpart 1.3.C.5 and Part 3,
Subpart 3.14.

— For more information, see SWPPP Guide, Chapter 3.A and 3.B. _

— Also, for more information and a list of TMDL contacts and links by state, visit
www.epa.gov/npdes/stormwater/tmdl.

Description of receiving waters: Hobbs Brook (east property line of site)

EPA SWPPP Template, Version 1.1, September 17, 2007 5
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The Meadows September 2008

Description of storm sewer systems: Proposed on site system of piped, catch basins and
manholes and pretreatment devices, bioretention cells, infiltration BMP’s.

Description of impaired waters or waters subject to TMDLs: None

Other:

1.7 Site Features and Sensitive Areas to be Protected

Instructions:
— Describe unique site features including streams, stream buffers, wetlands, specimen trees, natural
vegetation, steep slopes, or highly erodible soils that are to be preserved.
— Describe measures to protect these features.
— Include these features and areas on your site maps.
— For more information, see SWPPP Guide, Chapter 3.A and 3.B.

Description of unique features that are to be preserved: The site of the proposed townhomes is
within the New Meadows Golf Course, a public, 9 hole facility. As a part of the rezoning which
was enacted by Town Meeting in 2008, the course is to remain public and open and will thus be
preserved. Siting of proposed buildings has been done so as to minimize impact on the first and
second fairways and maintain a setback from the existing public way.

Describe measures to protect these features:

1.8 Potential Sources of Pollution

Instructions:
— Identify and list all potential sources of sediment, which may reasonably be expected to affect the quality of
stormwater discharges from the construction site.

— Identify and list all potential sources of pollution, other than sediment, which may reasonably be expected
to affect the quality of stormwater discharges from the construction site.

— For more information, see SWPPP Guide, Chapter 3.A and EPA's CGP Part 3, Subpart 3.1.B.

Potential sources of sediment to stormwater runoff: Exposed soil surfaces during site grading,
foundation and utility excavation, driveway and parking lot construction.

Potential pollutants and sources, other than sediment, to stormwater runoff:

INSERT TEXT OR USE TABLE BELOW

EPA SWPPP Template, Version 1.1, September 17, 2007 . 6
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Trade Name Material Stormwater Pollutants Location

Portable Toilets Bacteria, parasites, viruses Staging Area

.I:;t_ilizer Nitrogen, Phosphorous Newly seeded areas

Asphalt Oil, petroleum distillates Streets and driveways

Concrete Lime, sand, PH, chromium Dwelling, foundations, walks
| Glue, Adhesives Polymers, epoxies Dwelling construction

Gasoline i;?:::ff\f;}éyé Benzene, Tolens, Staging Area

Diesel Fuel ;‘:;ﬁi;imgztii?]eén?; & greass, Staging Area

Hydraulic Oil/Fluids Mineral Oil Staging Area

Antifreeze/Coolant Ethylene Glycol, Propylen Glycol, Staging Area

Heavy Metals

1.9 Endangered Species Certification

Instructions:

— Before beginning construction, determine whether endangered or threatened species or their critical
habitats are on or near your site.

— Adapt this section as needed for state or tribal endangered species requirements and, if applicable,
document any measures deemed necessary to protect endangered or threatened species or their critical
habitats.

— For more information on this topic, see SWPPP Guide, Chapter 3.B and EPA's CGP Part 1, Subpart
1.3.C.6 and Appendix C.

— Additional information on Endangered Species Act (ESA) provisions for EPA's Construction General
Permit is at www.epa.gov/npdes/stormwater/esa

Are endangered or threatened species and critical habitats on or near the project area?

X Yes [] No

Describe how this determination was made:

Massachusetts Natural Heritage Database

If yes, describe the species and/or critical habitat: Priority Habitat of Rare Species and Estimated

EPA SWPPP Template, Version 1.1, September 17, 2007 7
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Habitat of Rare Wildlife east of site.

A MESA review of the project will be conducted during the Notice of Intent proceeding before
the Topsfield Conservation Commission. No work is proposed in the Habitat Area.

If yes, describe or refer to documentation that determines the likelihood of an impact on
identified species and/or habitat and the steps taken to address that impact. (Note, if species are
on or near your project site, EPA strongly recommends that the site operator work closely with
the appropriate field office of the U.S. Fish and Wildlife Service or National Marine Fisheries
Service. For concerns related to state or tribal listing of species, please contact a state or tribal
official.)

INSERT TEXT HERE

1.10 Historic Preservation

Instructions:

— Before you begin construction, you should review federal and any applicable state, local, or tribal historic
preservation laws and determine if there are historic sites on or near your project. If so, you might need to
make adjustments to your construction plans or to your stormwater controls to ensure that these historic
sites are not damaged.

— For more information, see SWPPP Guide, Chapter 3.B or contact your state or tribal historic preservation
officer.

Are there any historic sites on or near the construction site?
[ Yes X No

Describe how this determination was made:

Massachusetts Historic Commission.

If yes, describe or refer to documentation that determines the likelihood of an impact on this
historic site and the steps taken to address that impact.

INSERT TEXT HERE

1.11 Applicable Federal, Tribal, State or Local Programs

Instructions:

— Note other applicable federal, tribal, state or local soil and erosion control and stormwater management
requirements that apply to the construction site. See EPA's CGP Part 3.9.

INSERT TEXT HERE
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1.12 Maps

Instructions:

— Attach site maps. For most projects, a series of site maps is recommended. The first should show the
undeveloped site and its current features. An additional map or maps should be created to show the
developed site or for more complicated sites show the major phases of development.

These maps should include the following:

— Direction(s) of stormwater flow and approximate slopes before and after major grading activities;
— Areas and timing of soil disturbance;

— Areas that will not be disturbed;

— Natural features to be preserved;

— Locations of major structural and non-structural BMPs identified in the SWPPP;
— Locations and timing of stabilization measures;

— Locations of off-site material, waste, borrow, or equipment storage areas;

— Locations of all waters, including wetlands;

— Locations where stormwater discharges to a surface water;

— Locations of storm drain inlets; and

— Areas where final stabilization has been accomplished.

— For more information, see SWPPP Guide, Chapter 3.C and EPA’'s CGP Part 3, Subparts 3.1.B.1 and
3.3.C.

Include the site maps with the SWPPP. (See Appendix B).
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SECTION 2: EROSION AND SEDIMENT CONTROL BMPS

The Meadows September 2008

Instructions:
— Describe the BMPs that will be implemented to control pollutants in stormwater discharges. For each
major activity identified, do the following
v" Clearly describe appropriate control measures.

v Describe the general sequence during the construction process in which the measures will be
implemented.

v" Describe the maintenance and inspection procedures that will be used for that specific BMP.

v Include protocols, thresholds, and schedules for cleaning, repairing, or replacing damaged or failing
BMPs.

v |dentify staff responsible for maintaining BMPs.

v' (If your SWPPP is shared by multiple operators, indicate the operator responsible for each BMP.)
— Categorize each BMP under one of the following 10 areas of BMP activity as described below:

2.1 Minimize disturbed area and protect natural features and soil

2.2  Phase Construction Activity

2.3 Control Stormwater flowing onto and through the project

2.4  Stabilize Soils

2.5 Protect Slopes

2.6  Protect Storm Drain Inlets

2.7 Establish Perimeter Controls and Sediment Barriers

2.8  Retain Sediment On-Site and Control Dewatering Practices

2.9 Establish Stabilized Construction Exits

2.10 Any Additional BMPs
— Note the location of each BMP on your site map(s).

— Forany structural BMPs, you should provide design specifications and details and refer to them. Attach
them as appendices to the SWPPP or within the text of the SWPPP.

— For more information, see SWPPP Guide, Chapter 4 and EPA’'s CGP Part 3; Subparts 3.3.B.2 and 3.4.A-
D, and Part 4, Subpart 4.5.

— Consult your state’s design manual or one of those listed in Appendix D of the SWPPP Guide.

— For more information or ideas on BMPs, see EPA’s National Menu of BMPs
http://www.epa.gov/inpdes/stormwater/menuofbmps

EPA SWPPP Template, Version 1.1, September 17, 2007
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2.1 Minimize Disturbed Area and Protect Natural Features and
Soil

Instructions:

— Describe the areas that will be disturbed with each phase of construction and the methods (e.g., signs,
fences) that you will use to protect those areas that should not be disturbed. Describe natural features
identified earlier and how each will be protected during construction activity. Also describe how topsoil will
be preserved. Include these areas and associated BMPs on your site map(s) also. (For more information,
see SWPPP Guide, Chapter 4, ESC Principle 1.)

— Also, see EPA's Preserving Natural Vegetation BMP Fact Sheet at
www epa.gov/npdes/stormwater/menuofbmps/construction/perserve_veg

Existing Vegetation

BMP Description: Perimeter trees to be preserved will be clearly flagged with a distinctive
color of surveyor’s ribbon.

Installation Schedule: Perimeter trees to be preserved will be clearly marked with
surveyor’s ribbon prior to the commencement of any work.
Maintenance and Trees to be preserved shall be inspected weekly.
Inspection:
Responsible Staff:
Topsoil

Topsoil depths of 6” to 12” exist within landscaped and wooded areas of the site. It will be
stockpiled for reuse on site.

BMP Description: Topsoil stripped from areas of proposed construction shall be stockpiled in
the project staging area(s) for screening and re-use on the site. Stockpiles will be kept out of
areas of concentrated runoff flow and protected from erosion by perimeter silt fencing. Stockpile
surfaces shall be roughened by equipment tracking.

Installation Schedule: Topsoil stockpiles shall be established site grading proceeds.
Stockpiles will be protected with temporary erosion controls,
once placed.

Maintenance and Stockpile areas will be inspected weekly and following storm

Inspection: events. Any observed areas of erosion shall be stabilized
immediately.

Responsible Staff:
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2.2 Phase Construction Activity

Instructions:

— Describe the intended construction sequencing and timing of major activities, including any opportunities
for phasing grading and stabilization activities to minimize the overall amount of disturbed soil that will be
subject to potential erosion at one time. Also, describe opportunities for timing grading and stabilization so
that all or a majority of the soil disturbance occurs during a time of year with less erosion potential (i.e.,
during the dry or less windy season). (For more information, see SWPPP Guide, Chapter 4, ESC Principle
2.) It might be useful to develop a separate, detailed site map for each phase of construction.

— Also, see EPA's Construction Sequencing BMP Fact Sheet at
hitp:/lwww.epa.gov/npdes/stormwater/menuofbmps/construction/cons seq)

BMP Description: The proposed program of construction phasing is outlined in Appendix M.

2.3 Control Stormwater Flowing onto and through the Project

Instructions:

— Describe structural practices (e.g., diversions, berms, ditches, storage basins) including design
specifications and details used to divert flows from exposed soils, retain or detain flows, or otherwise limit
runoff and the discharge of pollutants from exposed areas of the site. (For more information, see SWPPP
Guide, Chapter 4, ESC Principle 3.)

The only runoff crossing the work area toward Hobbs Brook is that generated by the site itself.
See Section 2.8.

BMP Description:

Installation Schedule:

Maintenance and
Inspection:

Responsible Staff:

BMP Description:

Installation Schedule:

Maintenance and
Inspection:

Responsible Staff:

Repeat as needed
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2.4 Stabilize Soils

Instructions:

— Describe controls (e.g., interim seeding with native vegetation, hydroseeding) to stabilize exposed soils
where construction activities have temporarily or permanently ceased. Also describe measures to control
dust generation. Avoid using impervious surfaces for stabilization whenever possible. (For more
information, see SWPPP Guide, Chapter 4, ESC Principle 4, EPA's CGP Part 3, Subpart 3.13.D.)

— Also, see EPA’s Seeding BMP Fact Sheet at
www.epa.gov/npdes/stormwater/menuofbmps/construction/seeding

Temporary Stabilization:

BMP Description: Hydroseeding will be utilized for temporary stabilization of any areas where
construction is to be ceased for more than 14 days. The hydroseed mix shall consist of wood
fibers, seed (slope mix), fertilizer and stabilizing emulsion. Application rates shall be at a rate of
8 Ibs. per acre. Seeding will be performed at times of the year when vegetation is more likely to

be established. Any areas requiring winter stabilization shall be hydroseeded no later than
October 1*,

[] Permanent X Temporary
Installation Schedule: Temporary stabilization will be applied to areas of the site where
activity will temporarily cease for more than 14 days.
Maintenance and Stabilized areas shall be inspected weekly and following storm
Inspection: events. Until dense vegetation has established, any bare areas

shall be reseeded, fertilized and mulched or re-hydroseeded.

Responsible Staff:
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BMP Description: Permanent stabilization shall be done upon final grading of soil-surfaced
landscaped areas, but in no case more than 14 days after completion following placement and
grading of topsoil.

Final seeding of landscaped areas shall be done mechanically, by hydroseeding or sodded. Seed
mix shall be as specified by the landscape contractor and approved by the Developer. Trees and
shrubs shall be native, non-invasive species and shall be installed in accordance with the nursery
suppliers recommendations.

X] Permanent [ Temporary
Installation Schedule: Permanent stabilization shall be done within 14 days following
the completion of all other site activities, except final paving.
Maintenance and All newly landscaped areas shall be inspected weekly and
Inspection: following storm events. Any areas of failure shall be re-

landscaped immediately. Permanently stabilized areas shall be
monitored until final stabilization’s attained.

Responsible Staff:

Repeat as needed

2.5 Protect Slopes

Instructions:

— Describe controls (e.g., erosion control blankets, tackifiers) including design specifications and details that
will be implemented to protect all slopes. (For more information, see SWPPP Guide, Chapter 4, ESC
Principle 5.) .

— Also, see EPA’s Geotextiles BMP Fact Sheet at
www epa.gov/npdes/stormwater/menuofbmps/construction/geotextiles

Detention Basins

BMP Description: Geotextile erosion control blankets will be used to stabilize slopes in areas
which are steeper than 3 to 1 and proposed to be grassed surface. The entire slope shall be
covered with the blanket following final grading and installation of seed, fertilizer and mulch.
The leading edge of the blanket will be anchored in a 12 inch deep by 6 inch wide trench on the
uphill side of the slope. The blanket will be rolled slowly downslope and stapled at 12 inch
intervals. If multiple blankets are used, they shall be overlapped a minimum of two inches and
stapled along the overlapped edge.

If there are conflicts between the above installation procedures and the manufacturer’s
recommendations, the manufacturer’s procedures shall be followed.
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Installation Schedule: Erosion control blankets shall be installed once slopes have been
graded and seeded.

Maintenance and Erosion control blankets shall be inspected weekly and

Inspection: immediately following storm events. If any cracks, tears or

breaches are observed, the section shall be replaced immediately.
Any areas where the blanket is not in close contact with the
ground will be repaired or replaced. Inspection and maintenance
will continue until permanent vegetative stabilization of the slope
has occurred.

Responsible Staff:

Dust Control

BMP Description: Dust shall be controlled by wetting with water using a pressure distribution
truck or sprinklers. Only potable water shall be used, the source of which shall be approved by
the Town of Topsfield. The typical application rate shall be 500 gallons per acre and minimized
to avoid ponding or runoff generation.

Installation Schedule: Dust control will be performed as needed during site grading
operations and during dry windy conditions (actual or forecast
winds of greater than 20 miles per hour). Spraying of potable
water shall not be done more than 3 times daily in June-
September nor more than once daily at other times unless site or
climatic conditions demand otherwise.

Maintenance and At least one pressure distribution dewatering truck shall be kept
Inspection: available to site. The truck shall have a positive shutoff valve to
prevent excessive watering.

Responsible Staff:

2.6 Protect Storm Drain Inlets

Instructions:
— Describe controls (e.g., inserts, rock-filled bags, or block and gravel) including design specifications and
details that will be implemented to protect all inlets receiving stormwater from the project during the entire
project. (For more information, see SWPPP Guide, Chapter 4, ESC Principle 6.)

— Also, see EPA’s Storm Drain Inlet Protection BMP Fact Sheet at
www.epa.gov/npdes/stormwater/menuofbmps/construction/storm drain
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Storm Drain Inlet Protection prior to Paving

BMP Description: A siltation barrier shall be installed around catch basin inlets. The barrier
will consist of properly anchored haybale and stone filters. As an alternative, an impervious
membrane may be installed beneath the catch basin grating.

Installation Schedule: Once catch basins have been constructed, a silt barrier shall be
installed around each one until pavement base course has been
placed.

Maintenance and See Section 2, Part 2.7.

Inspection:

Responsible Staff:

Storm Drain Inlet Protection after Pavement Construction

BMP Description: Silt barriers made of haybales and filter stone shall be installed to protect
each catch basin.

Installation Schedule: Silt protection shall be installed once the base course of pavement
has been constructed and removed just prior to installation of the
top course of pavement.

Maintenance and Silt protection BMP’s will be inspected weekly and immediately

Inspection: following storm events. If external barriers are used, silt will be
removed when it reaches 1/3 the height (or capacity) of the
barrier.

Responsible Staff:

2.7 Establish Perimeter Controls and Sediment Barriers

Instructions:

— Describe structural practices (e.g., silt fences or fiber rolls) including design specifications and details to
filter and trap sediment before it leaves the construction site. (For more information, see SWPPP Guide,
Chapter 4, ESC Principle 7.)

— Also see, EPA's Silt Fence BMP Fact Sheet at
www.epa.govinpdes/stormwater/menuofbmps/construction/silt fences or Fiber Rolls BMP Fact Sheet at
www.epa.gov/npdes/stormwater/menuotbmps/construction/fiber rolls

Silt Fence

BMP Description: Silt fences shall be installed prior to construction, as shown on the Site Plan,
except at the project construction entrance. Silt fences will consist of staked haybales and fabric
fencing, silt socks or other acceptable best management practices.
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Installation Schedule: Silt fences will be installed prior to commencement of any other
site work. Soil stockpiles will be protected with silt barriers once
established.

Maintenance and Silt fences will be inspected weekly and immediately after storm

Inspection: events. Any gaps or breaches will be repaired or replaced

immediately. Accumulated sediment will be removed if it
reaches one third the height of the silt fence and disposed of
lawfully. Accumulated sediments will be removed from the
project area following final stabilization but prior to removal of
silt fences.

Responsible Staff:

BMP Description:

Installation Schedule:

Maintenance and
Inspection:

Responsible Staff:

Repeat as needed

2.8 Retain Sediment On-Site

Instructions:

— Describe sediment control practices (e.g., sediment trap or sediment basin), including design
specifications and details (volume, dimensions, outlet structure) that will be implemented at the
construction site to retain sediments on-site. (For more information, see SWPPP Guide, Chapter 4, ESC
Principle 8 or EPA's CGP Part 3.13.E.)

— Also, see EPA's Sediment Basin BMP Fact Sheet at
www.epa.govinpdes/stormwater/menuofbmps/construction/sediment basins

Sediment Traps

BMP Description: Sediment traps shall be constructed on an as-needed basis and at locations
upgradient of stormwater discharges and maintained until exposed areas are permanently
stabilized. Sediment traps shall have a minimum volume of 1,800 cubic feet per contributing
acre, a length to width ratio of 2 to 1 and 2 to 1 side slopes. The outlet shall be constructed of %™
filter stone. The spillway width shall be 4 feet plus 2 feet for each acre over 1.

Installation Schedule: Sediment traps shall be constructed prior to commencement of
earth removal or placement in any areas where runoff will
discharge.

EPA SWPPP Template, Version 1.1, September 17, 2007 17



Stormwater Pollution Prevention Plan (SWPPP)
The Meadows September 2008

Maintenance and Sediment traps shall be inspected weekly and immediately
Inspection: following storm events. Sediment traps shall be cleaned out when
sediment depth reaches one third of the height of the stone filter.
Clogging of stone filters, as evidenced by standing water in the
trap more than 24 hours after storm events, shall be replaced.

Responsible Staff:

BMP Description:

Installation Schedule:

Maintenance and
Inspection:

Responsible Staff:

Repeat as needed

2.9 Establish Stabilized Construction Exits

Instructions:

— Describe location(s) of vehicle entrance(s) and exit(s), procedures to remove accumulated sediment off-
site (e.g., vehicle tracking), and stabilization practices (e.g., stone pads or wash racks or both) to minimize
off-site vehicle tracking of sediments and discharges to stormwater. (For more information, see SWPPP
Guide, Chapter 4, ESC Principle 9 and EPA’s CGP Part 3, Subparts 3.4.G and 3.13.B.)

— Also, see EPA’s Construction Entrances BMP Fact Sheet at
www.epa.gov/npdes/stormwater/menuofbmps/construction/cons_entrance

Stabilized Construction Entrances before Pavement Installation

BMP Description: Stone anti-tracking pads shall be constructed at all points of access to and/or
egress from the site in order to prevent tracking of sediment onto adjacent ways by construction
vehicles. Stabilized entrances shall be a minimum of 40 feet long, 10 feet wide and flared at the
point of entry onto paved roads. The entrance shall be constructed of a minimum depth of 6
inches of 1 2 to 3 in crushed stone. Signage directing construction vehicles to use the anti-
tracking pad shall be posted.

Installation Schedule: Stone anti-tracking pads will be installed at any location from
which construction traffic will pass between the site and adjacent
paved ways prior to any other construction activities and will
remain in place until the base course of pavement is installed.

Maintenance and The stabilized construction entrance shall be inspected weekly
Inspection: and following storm events. The anti-tracking pad shall be
maintained such that sediment is not tracked off-site. Any
sediment transported onto adjacent ways will be swept up
immediately and removed to a lawful disposal location. If the
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anti-tracking pad becomes clogged and is no longer functioning
efficiently, it will be top-pressed with new stone or replaced. The
pad shall be kept shaped as necessary for drainage and runoff
control.

Responsible Staff:

Stabilized Construction Entrances after Pavement Installation

BMP Description: After pavement installation, a metal rumble pad will be placed at construction
exits to shake sediment from vehicle tires until all disturbed areas are permanently stabilized.
The pad shall have a minimum length of 24 feet.

Installation Schedule: Rumble pads shall be installed at construction entrances
immediately following the installation of pavement base courses
connecting to existing paved ways.

Maintenance and Rumble pads will be installed weekly and following storm events.
Inspection: Any sediment buildup will be removed by sweeping.
Responsible Staff:

Repeat as needed

2.10 Additional BMPs

Instructions:
— Describe additional BMPs that do not fit into the above categories.

BMP Description:

Installation Schedule:

Maintenance and
Inspection:

Responsible Staff:

BMP Description:

Installation Schedule:

Maintenance and
Inspection:

Responsible Staff:

Repeat as needed
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SECTION 3: GOOD HOUSEKEEPING BMPS

Instructions:
— Describe the key good housekeeping and pollution prevention (P2) measures that will be implemented to
control pollutants in stormwater.

— Categorize each good housekeeping and pollution prevention (P2) BMP under one of the following seven
categories:

3.1 Material Handling and Waste Management
3.2  Establish Proper Building Material Staging Areas
3.3 Designate Washout Areas
3.4  Establish Proper Equipment/Vehicle Fueling and Maintenance Practices
3.5  Allowable Non-Stormwater Discharges and Control Equipment/Vehicle Washing
3.6  Spill Prevention and Control Plan
3.7 Any Additional BMPs .
— For more information, see SWPPP Guide, Chapter 5 and EPA’'s CGP Part 3, Subparts 3.4.(F), (G), (H),
and (1).
— Consult your state’s design manual or resources in Appendix D of the SWPPP Guide.

— For more information or ideas on BMPs, see EPA's National Menu of BMPs
hitp:/fwww.epa.govinpdes/stormwater/menuofbmps

3.1 Material Handling and Waste Management

Instructions:

— Describe measures (e.g., trash disposal, sanitary wastes, recycling, and proper material handling) to
prevent the discharge of solid materials to receiving waters, except as authorized by a permit issued under
section 404 of the CWA (For more information, see SWPPP Guide, Chapter 5, P2 Principle 1.)

— Also, see EPA's General Construction Site Waste Management BMP Fact Sheet at
www.epa.gov/npdes/stormwater/menuofbmps/construction/cons wasteman

Waste Materials

All waste material storage areas and portable toilets shall be located 100 feet or more from
wetland resource areas.

BMP Description: All waste materials will be gathered daily and disposed of into metal trash
dumpsters located on site. At least one dumpster shall be located on the project at all times.
Other dumpsters shall be located in accordance with the project needs. Only construction debris
and trash shall be deposited in dumpsters. All construction personnel will be instructed as to the
permitted procedures for waste material disposal. The procedures shall be posted, in writing, at
the site superintendent’s office trailer. The site superintendent shall be responsible for seeing
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that practices are followed.

Installation Schedule: Trash dumpsters shall be installed on site upon commencement of
work.

Maintenance and The dumpsters will be inspected weekly and immediately

Inspection: following storm events. Dumpsters shall be emptied weekly by

private contractor and disposed of at an approved location. If
trash load exceeds this schedule, dumpsters will be emptied more
frequently.

Responsible Staff:

Hazardous Waste

BMP Description: Any hazardous waste materials such as oil filters, petroleum products, paint,
solvents and equipment maintenance fluids will be stored in sealed original labeled containers in
a designated hazardous materials storage area. Storage of such materials will be on spill pallets
or in enclosed site containers. Such materials will not be disposed of in dumpsters. Disposal of
hazardous materials shall be in accordance with all applicable Local, State and Federal
regulations.

All construction personnel will be instructed as to the permitted procedures for waste material
disposal. The procedures shall be posted, in writing, at the site superintendent’s office trailer.
The site superintendent shall be responsible for seeing that practices are followed.

Installation Schedule: A hazardous waste storage area will be designated at
commencement of work.

Maintenance and Hazardous material storage areas shall be inspected weekly and

Inspection: following storm events. Storage area(s) shall be kept well

organized, clean and equipped with sufficient cleanup supplies as
required for the materials being stored. Material inventories,
material safety data sheets and emergency contact numbers shall
be maintained in the site superintendent’s office trailer.

Responsible Staff:

Sanitary Waste

BMP Description: Temporary sanitary facilities (portable toilets) will be provided on site.
Portable toilets will not be located in concentrated flow paths or traffic areas. Collection pans
will be provided beneath toilets as a secondary containment mechanism.

Installation Schedule: Upon commencement of work.
Maintenance and Sanitary waste shall be collected by private contractor in
Inspection: accordance with their customary collection schedule. Toilets will

be inspected by that contractor on a weekly basis for evidence of
leaking holding tanks. Any toilets with leaking tanks shall be
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removed immediately from the site.

Responsible Staff:

Recycling

BMP Description: Recyclable construction scrap such as pallets, cardboard and other recyclable
containers shall be disposed of in a designated recycling dumpster. The dumpster shall have a
secure water tight cover and be placed in the staging area away from runoff flow paths.

All construction personnel will be instructed as to the permitted procedures for waste material
disposal. The procedures shall be posted, in writing, at the site superintendent’s office trailer.
The site superintendent shall be responsible for seeing that practices are followed.

Installation Schedule: The designated recycling dumpster shall be installed upon
commencement of work.

Maintenance and The recycling dumpster shall be inspected weekly and following

Inspection: storm events. The recycling dumpster will be emptied when

filled, but in no case less than monthly.

Responsible Staff:

3.2 Establish Proper Building Material Staging Areas

Instructions:

— Describe construction materials expected to be stored on-site and procedures for storage of materials to
minimize exposure of the materials to stormwater. (For more information, see SWPPP Guide, Chapter 5,
P2 Principle 2 and EPA’'s CGP Part 3.4.H.)

Project Staging Area

BMP Description: Construction equipment and maintenance supplies will be stored in the
project staging area. Hand tools, small parts and the like will be stored in a site shed, water tight
shipping container or trailer. Hazardous materials shall be stored as described in Section 3.1.

Soil stockpiles will be maintained in the project staging area until such are distributed in
connection with site grading activities. Stockpiles will not be placed in areas of runoff
concentration and will be protected with erosion control BMP’s.

Materials used in connection with site utility construction, such as pipe, manholes and fittings,
shall be stored in the project staging area. Lumber and other building materials used to construct
new dwellings shall be stored on wood blocks in order to minimize contact with surface runoff.

Installation Schedule: The project staging and materials storage area will be installed
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prior to commencement of other site activities and expanded in
accordance with the project demands. Materials storage areas for
each building will be designated following rough grading and
foundation construction.

Maintenance and Storage areas will be inspected weekly and following storm
Inspection: events. Perimeter controls, covers and liners will be repaired or
replaced as needed to maintain proper functioning. Storage areas
will be kept in an organized manner.

Responsible Staff:

3.3 Designate Washout Areas

Instructions:
— Describe location(s) and controls to eliminate the potential for discharges from washout areas for concrete
mixers, paint, stucco, and so on. (For more information, see SWPPP Guide, Chapter 5, P2 Principle 3.)

— Also, see EPA’s Concrete Washout BMP Fact Sheet at
www.epa.govinpdes/stormwater/menuofbmps/construction/concrete wash

Concrete Washout

BMP Description: A designated temporary below grade concrete washout area will be
established prior to commencement of foundation construction. The washout area will be a
minimum of 10 feet square and 3 feet deep, lined with a 10 mil thick impervious liner. Concrete
delivery operators will be advised of the washout area location.

Concrete washout areas shall not be located in runoff paths within 100 feet of wetland resource
areas nor within 50 feet of catch basins. Concrete will not be placed nor trucks washed out
during or immediately prior to an anticipated rainfall event. Excess concrete and washout slurry
will be discharged into the designated washout area or removed from the site. When a washout
area is no longer needed, it will be cleaned out, materials removed and disposed of as described
below, backfilled, graded and stabilized.

Installation Schedule: A washout area will be constructed prior to commencement of
foundation installation.

Maintenance and Washout areas shall be inspected daily when concrete deliveries
Inspection: are occurring. Inspection shall include liner stability, proper use
of washout area and cleanout when the area is filled to 75 percent
of its capacity.

Responsible Staff:
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BMP Description:

Installation Schedule:

Maintenance and
Inspection:

Responsible Staff:

Repeat as needed

3.4 Establish Proper Equipment/Vehicle Fueling and
Maintenance Practices

Instructions:

— Describe equipment/vehicle fueling and maintenance practices that will be implemented to control
pollutants to stormwater (e.g., secondary containment, drip pans, and spill kits) (For more information, see
SWPPP Guide, Chapter 5, P2 Principle 4.)

— Also, see EPA's Vehicle Maintenance and Washing Areas BMP Fact Sheet at
www epa.gov/npdes/stormwater/menuofbmps/construction/vehicile_maintain

Equipment Fueling and Maintenance

BMP Description:

Installation Schedule: Equipment and vehicle maintenance and fueling practices will be
implemented at the time of commencement of construction
activities. Only routine maintenance activities will be performed
on site.

Maintenance and
Inspection:

Responsible Staff:

BMP Description:

Installation Schedule:

Maintenance and
Inspection:

Responsible Staff:

Repeat as needed
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3.5 Control Equipment/Vehicle Washing

Instructions:
— Describe equipment/vehicle washing practices that will be implemented to control pollutants to stormwater.
(For more information, see SWPPP Guide, Chapter 5, P2 Principle 5.)

— Also, see EPA’s Vehicle Maintenance and Washing Areas BMP Fact Sheet at
www.epa.gov/npdes/stormwater/menuotbmps/construction/vehicile maintain

Equipment/Vehicle Washing

BMP Description: No equipment or vehicle washing will be done on-site.

Installation Schedule:

Maintenance and
Inspection:

Responsible Staff:

BMP Description:

Installation Schedule:

Maintenance and
Inspection:

Responsible Staff:

Repeat as needed

3.6 Spill Prevention and Control Plan

Instructions:

— Describe the spill prevention and control plan to include ways to reduce the chance of spills, stop the
source of spills, contain and clean up spills, dispose of materials contaminated by spills, and train
personnel responsible for spill prevention and control. (For more information, see SWPPP Guide, Chapter
5, P2 Principle 6 and EPA's CGP Parts 4.3 and 4.4.)

— Also, see EPA’s Spill Prevention and Control Plan BMP Fact sheet at
www .epa.gov/npdes/stormwater/menuofbmps/construction/spill_control

a. Employee Training — all employees will be trained as to procedures to be followed relative to
spill prevention and control.

b. Vehicle Maintenance — major vehicle and equipment maintenance will be accomplished off
site. Vehicles and equipment will be checked for leaking oil, fuel or other fluids. Such leaks
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shall be repaired immediately.

¢. Hazardous Material Storage — hazardous materials shall be stored in accordance with Section
3.1 and all applicable regulatory requirements.

3.7 Any Additional BMPs

Instructions:

— Describe any additional BMPs that do not fit into the above categories. Indicate the problem they are
intended to address.

BMP Description:

Installation Schedule:

Maintenance and
Inspection:

Responsible Staff:

BMP Description:
Installation Schedule:

Maintenance and
Inspection:

Responsible Staff:

Repeat as needed
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3.8 Allowable Non-Stormwater Discharge Management

Instructions:
— Identify all allowable sources of non-stormwater discharges that are not identified. The allowable non-
stormwater discharges identified in Part 1.3.B of EPA’s CGP include
Discharges from fire-fighting activities
Fire hydrant flushings
Waters used to wash vehicles where detergents are not used
Water used to control dust in accordance with EPA's CGP, Part 3, Subpart 3.4.G
Potable water including uncontaminated water line flushings
Routine external building wash down that does not use detergents

Pavement wash waters where spills or leaks of toxic or hazardous materials have not occurred
(unless all spilled material has been removed) and where detergents are not used

Uncontaminated air conditioning or compressor condensate
Uncontaminated ground water or spring water

Foundation or footing drains where flows are not contaminated with process materials such as
solvents

v" Uncontaminated excavation dewatering
v"Landscape irrigation

— Identify measures used to eliminate or reduce these discharges and the BMPs used to prevent them from
becoming contaminated.

— For more information, see SWPPP Guide, Chapter 3.A or EPA's CGP Part 1.3.B and 3.5.

AN N NN

AN NI

List allowable non-stormwater discharges and the measures used to eliminate or reduce them and to prevent them
from becoming contaminated:

Any changes in construction activities that produce other allowable non-stormwater discharges
will be identified, and the SWPPP will be amended and the appropriate erosion and sediment
control will be implemented.

Water Used to Control Dust

BMP Description: Dust control will be implemented as needed once site grading has been
initiated and during windy conditions (forecasted or actual wind conditions of 20 mph or greater)
while site grading is occurring. See Section 2.5.

Responsible Staff: ’
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Uncontaminated Excavation Dewatering

BMP Description: Discharges from uncontaminated excavation dewatering activities shall be
into a dewatering basin, detailed on Sheet 13 of the Plan. Basins shall be a minimum of 8 feet in
diameter and 2 feet in depth. The stone surface shall be a minimum of 6 inches below adjacent
ground elevation

Responsible Staff: ’

Watering of Landscape Areas

BMP Description: Irrigation water will not be sprayed onto impervious surfaces. Watering of
lawns and planting beds shall be done with hoses and sprinklers or soaker hoses. Irrigated areas
will be checked for excess watering.

Responsible Staff: l

Uncontaminated Water Line Flushing

BMP Description: Flushing discharges from newly built water lines will be directed to a
sediment basin and avoid contact with any disturbed areas.

Responsible Staff:

Repeat as needed
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SECTION 4: SELECTING POST-CONSTRUCTION BMPs

Instructions:

— Describe all post-construction stormwater management measures that will be installed during the
construction process to control pollutants in stormwater discharges after construction operations have
been completed. Examples of post-construction BMPs include the following:

v Biofilters

v Detention/retention devices

v Earth dikes, drainage swales, and lined ditches

v Infiltration basins

v" Porous pavement

v" Other proprietary permanent structural BMPs

v" Outlet protection/velocity dissipation devices

v Slope protection

v" Vegetated strips and/or swales
— Identify any applicable federal, state, local, or tribal requirements for design or installation.
— Describe how low-impact designs or smart growth considerations have been incorporated into the design.

— For any structural BMPs, you should have design specifications and details and refer to them. Attach
them as appendices to the SWPPP or within the text of the SWPPP.

— For more information on this topic, see your state’s stormwater manual.

— You might also want to consult one of the references listed in Appendix D of the SWPPP Guide and EPA’s
CGP Part 3, Subparts 3.4.E and 3.9.

— Visit the post-construction section of EPA’'s Menu of BMPs at: www.epa.gov/npes/menuofbmps

BMP Description: Deep Sump Catch Basins

Installation Schedule: Utility construction phase.

Maintenance and See O & M Plan, Appendix N, and Section 2.6 SWPPP.
Inspection:

Responsible Staff:

BMP Description: Stormceptor

Installation Schedule: During construction of storm drainage facilities
Maintenance and See O & M Plan, Appendix N.

Inspection:

Responsible Staff:

BMP Description: Infiltration/Storage Basin near Unit 1

Installation Schedule: Phase 1
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Maintenance and See O & M Plan, Appendix N.
Inspection:

Responsible Staff:

BMP Description: Bioretention Cells

Installation Schedule: Concurrent with individual building construction.
Maintenance and See O & M Plan, Appendix N.

Inspection:

Responsible Staff:

BMP Description: Infiltration/Storage Vaults

Installation Schedule: Concurrent with individual building construction.
Maintenance and See O & M Plan, Appendix N.

Inspection:

Responsible Staff:

BMP Description: Vegetated Swales

Installation Schedule: Concurrent with upstream tributary work.
Maintenance and See O & M Plan, Appendix N.
Inspection:

Responsible Staff:

BMP Description: Water Quality Inlet

Installation Schedule: Phase 1

Maintenance and See O & M Plan, Appendix N.
Inspection:

Responsible Staff:
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SECTION 5: INSPECTIONS

5.1 Inspections

Instructions:
— Identify the individual(s) responsible for conducting inspections and describe their qualifications.
Reference or attach the inspection form that will be used.

— Describe the frequency that inspections will occur at your site including any correlations to storm frequency
and intensity.

— Note that inspection details for particular BMPs should be included in Sections 2 and 3.

— You should also document the repairs and maintenance that you undertake as a result of your inspections.
These actions can be documented in the corrective action log described in Part 5.3 below.

— Formore on this topic, see SWPPP Guide, Chapters 6 and 8 and EPA’'s CGP Part 3, Subparts 3.6.A, 3.10
and 3.11.C.

— Also, see suggested inspection form in Appendix B of the SWPPP Guide.

1. Inspection Personnel: |dentify the person(s) who will be responsible for conducting inspections and
describe their qualifications:

2. Inspection Schedule and Procedures:

Describe the inspection schedules and procedures you have developed for your site (include frequency of
inspections for each BMP or group of BMPs, indicate when you will inspect, e.g., before/during/and after rain
events, spot inspections):

Describe the general procedures for correcting problems when they are identified. Include responsible staff
and time frames for making corrections:

Attach a copy of the inspection report you will use for your site.
See Appendix E.
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Instructions:
— Identify the individual(s) or specifically describe the position where the construction site operator has
delegated authority for the purposes of signing inspection reports, certifications, or other information.
— Attach a copy of the signed delegation of authority form that will be used.
— Formore on this topic, see SWPPP Guide, Chapter 7 and Appendix G, Subsection 11 of EPA’'s CGP.

Duly Authorized Representative(s) or Position(s):

Insert Company or Organization Name:
Insert Name:

Insert Position:

Insert Address:

Insert City, State, Zip Code:

Insert Telephone Number:
Insert Fax/Email:

Attach a copy of the signed delegation of authority form in Appendix K.

5.3 Corrective Action Log

Instructions:

— Create here, or as an attachment, a corrective action log. This log should déscribe repair, replacement,
and maintenance of BMPs undertaken as a result of the inspections and maintenance procedures
described above. Actions related to the findings of inspections should reference the specific inspection
report.

— This log should describe actions taken, date completed, and note the person that completed the work.

Corrective Action Log:
See Appendix F.
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SECTION 6: RECORDKEEPING AND TRAINING

6.1 Recordkeeping

Instructions:

— The following is a list of records you should keep at your project site available for inspectors to review:
— Dates of grading, construction activity, and stabilization (which is covered in Sections 2 and 3)

— Acopy of the construction general permit (attach)

— The signed and certified NOI form or permit application form (attach)

— Acopy of the letter from EPA or/the state notifying you of their receipt of your complete NOl/application
(attach)

— Inspection reports (attach)
— Records relating to endangered species and historic preservation (attach)
— Check your permit for additional details

— For more on this subject, see SWPPP Guide, Chapter 6.C and EPA's CGP Part 3, Subparts 3.4.C, 3.8,
3.10.Gand 3.12.A.

Records will be retained for a minimum period of at least 3 years after the permit is terminated.

Date(s) when major grading activities occur:

Date(s) when construction activities temporarily or permanently cease on a portion of the site:

Date(s) when an area is either temporarily or permanently stabilized:

6.2 Log of Changes to the SWPPP

Instructions:

— Create a log here, or as an attachment, of changes and updates to the SWPPP. You should include
additions of new BMPs, replacement of failed BMPs, significant changes in the activities or their timing on
the project, changes in personnel, changes in inspection and maintenance procedures, updates to site
maps, and so on.

Log of changes and updates to the SWPPP
See Appendix G.
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6.3 Training

Instructions:

— Training your staff and subcontractors is an effective BMP. As with the other steps you take to prevent
stormwater problems at your site, you should document the training that you conduct for your staff, for
those with specific stormwater responsibilities (e.g. installing, inspecting, and maintaining BMPs), and for
subcontractors.

— Include dates, number of attendees, subjects covered, and length of training.

— Formore on this subject, see SWPPP Guide, Chapter 8.

Individual(s) Responsible for Training:
See Appendix J.
Describe Training Conducted:

e General stormwater and BMP awareness training for staff and subcontractors:

¢ Detailed training for staff and subcontractors with specific stormwater responsibilities:

EPA SWPPP Template, Version 1.1, September 17, 2007 34



Stormwater Pollution Prevention Plan (SWPPP)
The Meadows September 2008

SECTION 7: FINAL STABILIZATION

Instructions:

— Describe procedures for final stabilization. If you complete major construction activities on part of your
site, you can document your final stabilization efforts for that portion of the site. Many permits will allow you
to then discontinue inspection activities in these areas (be sure to check your permit for exact
requirements). You can amend or add to this section as areas of your project are finally stabilized.

— Update your site plans to indicate areas that have achieved final stabilization.

— For more on this topic, see SWPPP Guide, Chapter 9 and EPA’s CGP Part 3, Subparts 3.11 and 3.13.D,
and Part 5, Subpart 5.1.

BMP Description: Following final grading of lawn areas, but not more than 14 days after all
other site construction activities are completed, permanent seeding shall be accomplished.
Accumulated sediments, construction debris, trash and temporary BMP’s will be removed and
lawfully disposed of.

Seedbed Preparation

a. Loam will be spread over subgrade to a depth of four to six inches to finished grades.
b. The seedbed will be raked free of clods, rocks, woody debris or other unacceptable materials.
c. Apply lime and fertilizer in accordance with manufacturer’s recommendations.

d. If necessary, topsoil will be loosened to a depth of 3 to 5 inches by raking, tilling or other
appropriate measures.

Seed Selection/Application

a. Lawn areas will be seeded with a commercial mix of Kentucky Bluegrass, Chewings Fescue
and Perennial Ryegrasses suited to long term sunlight exposure. Application rates will be in
accordance with the manufacturer’s recommendations (typically 1 pound per 1,000 square feet).

b. Seed will be uniformly applied by mechanical broadcasting or hydroseeding. If mechanical
broadcast seeding is chosen, it will be covered with Y4 inch of topsoil by raking.

Mulching

Salt marsh hay mulch will be applied immediately following seed installation if mechanical
broadcast is employed.

Installation Schedule: Once site construction activities are completed, landscaped areas
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will be permanently stabilized as soon as possible but in no case
more than 14 days after construction completion.

Maintenance and Newly seeded areas will be inspected weekly and after storm
Inspection: events until dense vegetation has established. Any failed areas
will be reseeded, fertilized and mulched immediately. Following
completion of construction, seeded areas will be monitored until
final stabilization is achieved.

Responsible Staff:

BMP Description:

Installation Schedule:

Maintenance and
Inspection:

Responsible Staff:

Repeat as needed
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SECTION 8: CERTIFICATION AND NOTIFICATION

Instructions:

— The SWPPP should be signed and certified by the construction operator(s). Attach a copy of the NOI and
permit authorization letter received from EPA or the state in Appendix D.

— For more information, see EPA's CGP Part 3, Subpart 3.12.A-D and Appendix G, Section 11.

[ certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of the person
or persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

Name: Title:

Signature: Date:

Repeat as needed for multiple construction operators at the site
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‘S

SWPPP APPENDICES
Attach the following documentation to the SWPPP:
Appendix A — General Location Map
Appendix B — Site Maps
Appendix C - Construction General Permit
Appendix D — NOI and Acknowledgement Letter from EPA/State
Appendix E - Inspection Reports
Appendix F — Corrective Action Log (or in Part 5.3)
Appendix G - SWPPP Amendment Log (or in Part 6.2)
Appendix H— Subcontractor Certifications/Agreements

Appendix | - Grading and Stabilization Activities Log (or in Part
6.1)

Appendix J — Training Log
Appendix K — Delegation of Authority

Appendix L — Additional Information (i.e., Endangered Species
and Historic Preservation Documentation) (None relevant)
Appendix M — Construction Sequencing Plan

Appendix N — Operation and Maintenance Plan
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General Permit

National Pollutant Discharge Elimination System
General Permit for Discharges from
Large and Small Construction Actlivities

In compliance with the provisions of the Clean Water Act, 33 U.S.C. §1251 et. seq., (hereafter CWA or the Act),
as amended by the Water Quality Act of 1987, P.L. 100-4, operators of large and small construction activities that
are described in Subpart 1.3 of this National Pollutant Discharge Elimination System (NPDES) general permit,
except for those activities excluded from authorization of discharge in Subpart 1.3.C of this permit are authorized
to discharge pollutants to waters of the United States in accordance with the conditions and requirements set forth
herein. Permit coverage is required from the “commencement of construction activities” until “final stabilization”
as defined in Appendix A.

This permit shall become effective on July 1, 2003 (as modified effective January 21, 2005).
This permit and the authorization to discharge shall expire at midnight, July 1, 2008.

Signed:

Linda M. Murphy, Director, Office of Ecosystem Protection
EPA Region 1

Kevin Bricke, Acting Director, Division of Environmental Planning and Protection
EPA Region 2

Carlos E. O'Neill, P.E., Acting Division Director, Caribbean Environmental Protection Division
EPA Region 2

John M. Capacasa, Director, Water Protection Division
EPA Region 3

Rebecca Harvey, Chief, NPDES Program Branch
EPA Region 5

Miguel |. Flores, Director, Water Quality Protection Division
EPA Region 6

Leo J. Alderman, Director, Water, Wetlands, and Pesticides Division
EPA Region 7

Stephen S. Tuber, Assistant Regional Administrator, Office of Partnerships and Regulatory Assistance
EPA Region 8

Nancy Woo, Acting Director, Water Division
EPA Region 9

Randall F. Smith, Director, Office of Water
EPA Region 10

The signatures are for the permit conditions in Parts 1 through 9 and Appendices A through G and for any
additional conditions which apply to facilities located in the corresponding state, Indian country, or other area.
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PART 1: COVERAGE UNDER THIS PERMIT

1.1 Introduction

This Construction General Permit (CGP) authorizes storm water discharges from large and small construction
activities that result in a total land disturbance of equal to or greater than one acre, where those discharges enter
surface waters of the United States or a municipal separate storm sewer system (MS4) leading to surface waters
of the United States subject to the conditions set forth in this permit. This permit also authorizes storm water
discharges from any other construction activity designated by EPA where EPA makes that designation based on
the potential for contribution to an excursion of a water quality standard or for significant contribution of pollutants
to waters of the United States. This permit replaces two permits issued in 1998 (63 FR 7858, February 17, 1998
for EPA Regions 1, 2, 3,7, 8, 9, and 10 and 63 FR 36489, July 6, 1998 for EPA Region 6). Any references to the
1998 CGP in this permit refer to those two pemits.

This permit is presented in a reader-friendly, plain language format. This permit uses the terms “you” and “your” to
identify the person(s) who owns or operates a “facility” or “activity” as defined in Appendix A and who must
comply with the conditions of this permit. This format should allow you, the permittee and operator of a large or
small construction activity, to easily locate and understand applicable requirements.

The goal of this permit is to reduce or eliminate storm water pollution from construction activity by requiring that
you plan and implement appropriate pollution control practices to protect water quality.

1.2 Permit Area
If your large or small construction activity is located within the areas listed in Appendix B, you may be eligible to

obtain coverage under this permit. Permit coverage is actually provided by legally separate and distinctly
numbered permits covering each of the areas listed in Appendix B.

1.3 Eligibility

Permit eligibility is limited to discharges from “large” and “small” construction activity as defined in Appendix A or
as otherwise designated by EPA. This general permit contains eligibility restrictions, as well as permit conditions
and requirements. You may have to take certain actions to be eligible for coverage under this permit. In such
cases, you must continue to satisfy those eligibility provisions to maintain permit authorization. If you do not meet
the requirements that are a pre-condition to eligibility, then resulting discharges constitute unpermitted
discharges. By contrast, if you do not comply with the requirements of the general permit, you may be in violation
of the general permit for your otherwise eligible discharges.

A. Allowable Storm Water Discharges
Subject to compliance with the terms and conditions of this permit, you are authorized to discharge pollutants in:
1. Storm water associated with large and small construction activity as defined in Appendix A;

2. Storm water discharges designated by EPA as needing a storm water permit under 40 CFR
§122.26(a)(1)(v) or §122.26(b)(15)(ii);

3. Discharges from support activities (e.g., concrete or asphalt batch plants, equipment staging yards,
material storage areas, excavated material disposal areas, borrow areas) provided:

a. The support activity is directly related to the construction site required to have NPDES permit
coverage for discharges of storm water associated with construction activity;

b. The support activity is not a commercial operation serving multiple unrelated construction projects by
different operators, and does not operate beyond the completion of the construction activity at the last
construction project it supports; and

c. Appropriate controls and measures are identified in a Storm Water Pollution Prevention Plan
(SWPPP) covering the discharges from the support activity areas; and

4. Discharges composed of allowable discharges listed in 1.3.A and 1.3.B commingled with a discharge
authorized by a different NPDES permit and/or a discharge that does not require NPDES permit

authorization.
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B. Allowable Non-Storm Water Discharges

You are authorized for the following non-storm water discharges, provided the non-storm water component of the
discharge is in compliance with Subpart 3.5 (Non-Storm Water Discharge Management):

1.

N oo os e N

8.
9.

Discharges from fire-fighting activities;

Fire hydrant flushings;

Waters used to wash vehicles where detergents are not used:
Water used to control dust in accordance with Subpart 3.4.G;
Potable water including uncontaminated water line flushings;
Routine external building wash down that does not use detergents;

Pavement wash waters where spills or leaks of toxic or hazardous materials have not occurred (unless all
spilled material has been removed) and where detergents are not used;

Uncontaminated air conditioning or compressor condensate;
Uncontaminated ground water or spring water;

10. Foundation or footing drains where flows are not contaminated with process materials such as solvents;

11. Uncontaminated excavation dewatering;

12. Landscape irrigation.
C. Limitations on Coverage

1.

This permit does not authorize post-construction discharges that originate from the site after construction
activities have been completed and the site has achieved final stabilization, including any temporary
support activity. Post-construction storm water discharges from industrial sites may need to be covered by
a separate NPDES permit.

This permit does not authorize discharges mixed with non-storm water. This exclusion does not apply to
discharges identified in Subpart 1.3.B, provided the discharges are in compliance with Subpart 3.5 (Non-
Storm Water Discharge Management).

This permit does not authorize storm water discharges associated with construction activity that have
been covered under an individual permit or required to obtain coverage under an alternative general
permit in accordance with Subpart 4.2.

This permit does not authorize discharges that EPA, prior to authorization under this permit, determines
will cause, have the reasonable potential to cause, or contribute to an excursion above any applicable
water quality standard. Where such a determination is made prior to authorization, EPA may notify you
that an individual permit application is necessary in accordance with Subpart 4.2. However, EPA may
authorize your coverage under this permit after you have included appropriate controls and
implementation procedures in your SWPPP designed to bring your discharge into compliance with water
quality standards.

Discharging into Receiving Waters With an Approved Total Maximum Daily Load Analysis

a. You are not eligible for coverage under this permit for discharges of pollutants of concem to waters
for which there is a total maximum daily load (TMDL) established or approved by EPA unless you
incorporate into your SWPPP measures or controls that are consistent with the assumptions and
requirements of such TMDL. To be eligible for coverage under this general permit, you must
incorporate into your SWPPP any conditions applicable to your discharges necessary for consistency
with the assumptions and requirements of such TMDL. If a specific wasteload allocation has been
established that would apply to your discharge, you must incorporate that allocation into your SWPPP
and implement necessary steps to meet that allocation.

b. In a situation where an EPA-approved or established TMDL has specified a general wasteload
allocation applicable to construction storm water discharges, but no specific requirements for
construction sites have been identified in the TMDL, you should consult with the State or Federal
TMDL authority to confirm that adherence to a SWPPP that meets the requirements of the CGP will
be consistent with the approved TMDL. Where an EPA-approved or established TMDL has not
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specified a wasteload allocation applicable to construction storm water discharges, but has not
specifically excluded these discharges, adherence to a SWPPP that meets the requirements of the
CGP will generally be assumed to be consistent with the approved TMDL. If the EPA-approved or
established TMDL specifically precludes such discharges, the operator is not eligible for coverage
under the CGP.

6. Endangered and Threatened Species and Critical Habitat Protection

a. Coverage under this permit is available only if your storm water discharges, allowable non-storm
water discharges, and storm water discharge-related activities, as defined in Appendix A, are not
likely to jeopardize the continued existence of any species that are federally-listed as endangered or
threatened (‘listed") under the Endangered Species Act (ESA) or result in the adverse modification or
destruction of habitat that is federally-designated as critical under the ESA (“critical habitat”).

b. You are not eligible to discharge if the storm water discharges, allowable non-storm water discharges,
or storm water discharge-related activities would cause a prohibited “take” of federally-listed
endangered or threatened species (as defined under section 3 of the ESA and 50 CFR 17.3), unless
such takes are authorized under sections 7 or 10 of the ESA.

¢. Determining Eligibility: You must use the process in Appendix C (ESA Review Procedures) to
determine eligibility PRIOR to submittal of the Notice of Intent (NOI). You must meet one or more of
the following six criteria (A-F) for the entire term of coverage under the permit:

Criterion A.  No federally-listed threatened or endangered species or their designated critical habitat
are in the project area as defined in Appendix C; or

Criterion B.  Formal consultation with the Fish and Wildlife Service and/or the National Marine
Fisheries Service under section 7 of the ESA has been concluded and that consultation:

i.  Addressed the effects of the project’s storm water discharges, allowable non-storm
water discharges, and storm water discharge-related activities on federally-listed
threatened or endangered species and federally-designated critical habitat, and

i. The consultation resulted in either:

a. Biological opinion finding no jeopardy to federally-listed species or
destruction/adverse modification of federally-designated critical habitat, or

b. written concurrence from the Service(s) with a finding that the storm water
discharges, allowable non-storm water discharges, and storm water discharge-
related activities are not likely to adversely affect federally-listed species or
federally-designated critical habitat; or

Criterion C.  Informal consultation with the Fish and Wildlife Service and/or the National Marine
Fisheries Service under section 7 of the ESA has been concluded and that consultation:

i. Addressed the effects of the project's storm water discharges, allowable non-storm
water discharges, and storm water discharge-related activities on federally-listed
threatened or endangered species and federally-designated critical habitat, and

ii. The consultation resulted in either:

a. Biological opinion finding no jeopardy to federally-listed species or
destruction/adverse modification of federally-designated critical habitat, or

b. written concurrence from the Service(s) with a finding that the storm water
discharges, allowable non-storm water discharges, and storm water discharge-
related activities are not likely to adversely affect federally-listed species or
federally-designated critical habitat; or

Criterion D.  The construction activities are authorized through the issuance of a permit under section
10 of the ESA, and that authorization addresses the effects of the storm water
discharges, allowable non-storm water discharges, and storm water discharge-related
activities on federally-listed species and federally-designated critical habitat; or

Criterion E.  Storm water discharges, allowable non-storm water discharges, and storm water
discharge-related activities are not likely to adversely affect any federally-listed
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threatened or endangered species or result in the destruction or adverse modification of
federally-designated critical habitat; or

Criterion F.  The project’s storm water discharges, allowable non-storm water discharges, and storm
water discharge-related activities were already addressed in another operator’s valid
certification of eligibility under Criteria A-E which included your construction activities and
there is no reason to believe that federally-listed species or federally-designated critical
habitat not considered in the prior certification may be present or located in the project
area. By certifying eligibility under this criterion, you agree to comply with any measures
or controls upon which the other operator's certification was based.

You must comply with any applicable terms, conditions, or other requirements developed in the process
of meeting the eligibility requirements of the criteria in this section to remain eligible for coverage under
this permit. Such terms and conditions must be documented and incorporated into your SWPPP,

7. Histor_ic Properties

[Reserved]

You are reminded that you must comply with applicable state, tribal and local laws concerning the
protection of historic properties and places.

14 Waivers for Certain Small Construction Activities

Three scenarios exist under which small construction activities (see definition in Appendix A) may be waived from
the NPDES permitting requirements detailed in this general permit. These exemptions are predicated on certain
criteria being met and proper notification procedures being followed. Details of the waiver options and procedures
for requesting a waiver are provided in Appendix D.

PART 2: AUTHORIZATION FOR DISCHARGES OF STORM WATER FROM CONSTRUCTION ACTIVITY

To obtain coverage under this general permit, you, the operator, must prepare and submit a complete and
accurate Notice of Intent (NOI), as described in this Part. Discharges are not authorized if your NOI is incomplete

or inaccurate or if you were never eligible for permit coverage.

21 Authorization to Discharge Date

This permit is effective as of the publication date in the Federal Register and is effective for five years, expiring at

midnight on the anniversary of publication in the fifth year.

A. If you submit an NOI during the first 90 days after the issuance date of this permit you are authorized to
discharge storm water from construction activities under the terms and conditions of this permit seven (7)
calendar days after submittal to EPA of a complete and accurate NOI (i.e., 7 days from date of postmark),
except as noted in Subpart 2.1.C.

B. If you submit an NOI after the first 90 days of this permit and prior to the expiration date of this permit, you are
authorized to discharge storm water from construction activities under the terms and conditions of this permit
seven (7) calendar days after acknowledgment of receipt of your complete NOI is posted on EPA’'s NPDES

website http://www.epa.gov/npdes/stormwater/cgp, except as noted in Subpart 2.1.C.

C. EPA may delay your authorization based on eligibility considerations of Subpart 1.3 (e.g., ESA concemns). In
these instances, you are not authorized for coverage under this permit until you receive notice from EPA of

your eligibility.

2.2 Notice of Intent Contents

You must use the NOI form provided in Appendix E (or a photocopy thereof) and available at

' www.epa.govinpdes/stormwater/cgp. If EPA makes other NOI forms available (either directly, by public
notice, or by making information available on the Intemmet), you may take advantage of any of those options to

satisfy the NOI use requirements of this Subpart.
B. You must provide the following information on the NOI form:
1. The applicable permit number for which you are requesting coverage (See Appendix B);
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10.

1.

Operator name, address, telephone number, and Employer Identification Number (EIN) as established by
the U.S. Internal Revenue Service;

Project/Site name, address, county or similar governmental subdivision, and latitude/longitude of your
construction project or site;

Whether your site is located in Indian country and if so, the name of the Reservation, if applicable;

Whether the SWPPP has been prepared in advance of filing of this NOI and the location where the
applicable SWPPP may be viewed:;

Name of the water(s) of the U.S. into which your site discharges;

Indication whether your discharge is consistent with the assumptions and requirements of applicable EPA
approved or established TMDLs;

Estimated dates of commencement of construction activity and final stabilization (i.e., project start and
completion dates);

Total acreage (to the nearest quarter acre) to be disturbed for which you are requesting permit coverage;

Whether any federally-listed threatened or endangered species, or federally-designated critical habitat are
in your project area to be covered by this permit, and the basis for certifying eligibility for permit coverage
based on the instructions in Appendix C;

A certification statement, signed and dated by an authorized representative as defined in Appendix G,
Section 11, and the name and title of that authorized representative.

Submission Deadlines

A. New Projects: To obtain coverage under this permit, you must submit a complete and accurate NOI and be
authorized consistent with Subpart 2.1 prior to your commencement of construction activities.

Permitted Ongoing Projects (only applicable for first 90 days after this permit is issued): If you previously
received authorization to discharge for your project under the 1998 CGP and you wish to continue coverage

under this permit:

1.

Except as noted in 2.3.B.2, you must:
1. Submit an NOI within 90 days of the issuance date of this permit, and

2. Until you are authorized under this permit consistent with Subpart 2.1, comply with the terms and
conditions of the 1998 CGP under which you were previously authorized.

If you meet the termination of coverage requirements in accordance with Subpart 5.1 within 90 days of
the issuance date of this permit (e.g., construction will be finished and final stabilization achieved) you

must:
1. Submit an NOT consistent with the 2003 CGP using the NOT form provided in Appendix F, and

2. Until coverage is no longer required, comply with the terms and conditions of the 1998 CGP under
which you were previously authorized.

Unpermitted Ongoing Projects (only applicable for first 90 days after this permit is issued): If you previously
did not receive authorization to discharge for your project under the 1998 CGP and you wish to obtain
coverage under this permit:

1.

2.

Except as noted in 2.3.C.2, you must:
1. Submit an NOI within 90 days of the issuance date of this permit, and

2. Until you are authorized under this permit consistent with Subpart 2.1, comply with an interim Storm
Water Pollution Prevention Plan (SWPPP) consistent with the 1998 CGP.

If you meet the termination of coverage requirements in accordance with Subpart 5.1 within 90 days of
the issuance date of this permit (e.g., construction will be finished and final stabilization achieved) you
must comply with an interim Storm Water Pollution Prevention Plan (SWPPP) consistent with the 1998
CGP until permit coverage is no longer required.
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D. Late Notifications: Operators are not prohibited from submitting NOls after initiating clearing, grading,
excavation activities, or other construction activities. When a late NOI is submitted, authorization for
discharges occurs consistent with Subpart 2.1. The Agency reserves the right to take enforcement action for
any unpermitted discharges that occur between the commencement of construction and discharge
authorization.

24 Where to Submit

. Except as noted in Subpart 2.3.B, you must send your complete and accurate NOI to EPA at one of the
following addresses:

For Regular U.S. Mail Delivery: For Overnight/Express Mail Delivery:

EPA Storm Water Notice Processing Center EPA Storm Water Notice Processing Center
Mail Code 4203M Room 7420

U.S. EPA U.S. EPA

1200 Pennsylvania Avenue, NW 1201 Constitution Avenue, NW
Washington, DC 20460 Washington, DC 20004

B. Inlieu of Subpart 2.4.A, when available, you may submit your NOI using EPA’s electronic NOI system (i.e.,

eNOl) as detailed at www.epa.gov/npdes/stormwater/cgp.

PART 3: STORM WATER POLLUTION PREVENTION PLANS (SWPPPS)

3.1 Storm Water Pollution Prevention Plan Framework

A. A SWPPP must be prepared prior to submission of an NOI as required in Part 2. At least one SWPPP must
be developed for each construction project covered by this permit and such SWPPP must be prepared in
accordance with good engineering practices.

B. The SWPPP must:

1. Identify all potential sources of pollution which may reasonably be expected to affect the quality of storm
water discharges from the construction site;

2. Describe practices to be used to reduce pollutants in storm water discharges from the construction site:
and

3. Assure compliance with the terms and conditions of this permit.

C. Once a definable area has been finally stabilized, you may mark this on your SWPPP and no further SWPPP
or inspection requirements apply to that portion of the site (e.g., earth-disturbing activities around one of three
buildings in a complex are done and the area is finally stabilized, one mile of a roadway or pipeline project is
done and finally stabilized, etc).

D. You must implement the SWPPP as written from commencement of construction activity until final
stabilization is complete.

3.2 Requirements for Different Types of Operators

You may meet one or both of the operational control components in the definition of operator found in Appendix
A. Subpart 3.2.C applies to all permittees having control over only a portion of a construction site.

A. If you have operational control over construction plans and specifications, you must ensure that:

1. The project specifications meet the minimum requirements of this Subpart and all other applicable permit
conditions;

2. The SWPPP indicates the areas of the project where the operator has operational control over project
specifications, including the ability to make modifications in specifications;

3. All other permittees implementing portions of the SWPPP (or their own SWPPP) who may be impacted by
a change to the construction plan are notified of such changes in a timely manner; and

4. The SWPPP indicates the name of the party(ies) with day-to-day operational control of those activities
necessary to ensure compliance with the SWPPP or other permit conditions.
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B.

C.

3.3
A

B.

If you have operational control over day-to-day activities, you must ensure that:

1. The SWPPP meets the minimum requirements of this Subpart and identifies the parties responsible for
implementation of control measures identified in the plan;

2. The SWPPP indicates areas of the project where you have operational control over day-to-day activities;

3. The SWPPP indicates the name of the party(ies) with operational control over project specifications
(including the ability to make modifications in specifications). _

If you have operational control over only a portion of a larger project (e.g., one of four homebuilders in a
subdivision), you are responsible for compliance with all applicable terms and conditions of this permit as it
relates to your activities on your portion of the construction site, including protection of endangered species,
critical habitat, and historic properties, and implementation of best management practices (BMPs) and other
controls required by the SWPPP. You must ensure either directly or through coordination with other
permittees, that your activities do not render another party’s pollution control ineffective. You must either
implement your portion of a common SWPPP or develop and implement your own SWPPP.

For more effective coordination of BMPs and opportunities for cost sharing, a cooperative effort by the
different operators at a site to prepare and participate in a comprehensive SWPPP is encouraged. Individual
operators at a site may, but are not required to, develop separate SWPPPs that cover only their portion of the
project provided reference is made to other operators at the site. In instances where there is more than one
SWPPP for a site, cooperation between the permittees is encouraged to ensure the storm water discharge
controls and other measures are consistent with one another (e.g., provisions to protect listed species and

critical habitat).
Pollution Prevention Plan Contents: Site and Activity Description

The SWPPP must identify all operators for the project site, and the areas of the site over which each operator
has control.

The SWPPP must describe the nature of the construction activity, including:
1. The function of the project (e.g., low density residential, shopping mall, highway, etc.);
2. The intended sequence and timing of activities that disturb soils at the site;

3. Estimates of the total area expected to be disturbed by excavation, grading, or other construction
activities, including dedicated off-site borrow and fill areas; and

4. A general location map (e.g., USGS quadrangle map, a portion of a city or county map, or other map)
with enough detail to identify the location of the construction site and waters of the United States within

one mile of the site.
The SWPPP must contain a legible site map, showing the entire site, identifying:
Direction(s) of storm water flow and approximate slopes anticipated after major grading activities:
Areas of soil disturbance and areas that will not be disturbed;
Locations of major structural and nonstructural BMPs identified in the SWPPP;
Locations where stabilization practices are expected to occur;
Locations of off-site material, waste, borrow or equipment storage areas;
Locations of all waters of the United States (including wetlands);
Locations where storm water discharges to a surface water; and

Areas where final stabilization has been accomplished and no further construction-phase permit
requirements apply.

The SWPPP must describe and identify the location and description of any storm water discharge associated
with industrial activity other than construction at the site. This includes storm water discharges from dedicated
asphalt plants and dedicated concrete plants, that are covered by this permit.
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3.4 Pollution Prevention Plan Contents: Controls to Reduce Pollutants

The SWPPP must include a description of all pollution control measures (i.e., BMPs) that will be implemented
as part of the construction activity to control pollutants in storm water discharges. For each major activity
identified in the project description the SWPPP must clearly describe appropriate control measures, the
general sequence during the construction process in which the measures will be implemented, and which
operator is responsible for the control measure’s implementation.

B. The SWPPP must include a description of interim and permanent stabilization practices for the site, including
a schedule of when the practices will be implemented. Site plans should ensure that existing vegetation is
preserved where possible and that disturbed portions of the site are stabilized. Use of impervious surfaces for

stabilization should be avoided.
C. The following records must be maintained as part of the SWPPP:
1. Dates when major grading activities occur:
2. Dates when construction activities. temporarily or permanently cease on a portion of the site; and
3. Dates when stabilization measures are initiated.

D. The SWPPP must include a description of structural practices to divert flows from exposed soils, retain/detain
flows or otherwise limit runoff and the discharge of pollutants from exposed areas of the site. Placement of
structural practices in floodplains must be avoided to the degree practicable.

E. The SWPPP must include a description of all post-construction storm water management measures that will
be installed during the construction process to control pollutants in storm water discharges after construction
operations have been completed. Structural measures should be placed on upland soils to the degree
practicable. Such measures must be designed and installed in compliance with applicable federal, local, state
or tribal requirements.

F. The SWPPP must describe measures to prevent the discharge of solid materials, including building materials,
to waters of the United States, except as authorized by a permit issued under section 404 of the CWA.

G. The SWPPP must describe measures to minimize, to the extent practicable, off-site vehicle tracking of
sediments onto paved surfaces and the generation of dust.

H. The SWPPP must include a description of construction and waste materials expected to be stored on-site
with updates as appropriate. The SWPPP must also include a description of controls, including storage
practices, to minimize exposure of the materials to storm water, and spill prevention and response practices.

I. The SWPPP must include a description of pollutant sources from areas other than construction (including
storm water discharges from dedicated asphalt plants and dedicated concrete plants), and a description of
controls and measures that will be implemented at those sites to minimize pollutant discharges.

3.5 Non-Storm Water Discharge Management

The SWPPP must identify all allowable sources of non-storm water discharges listed in Subpart 1.3.B of this
permit, except for flows from fire fighting activities, that are combined with storm water discharges associated with
construction activity at the site. Non-storm water discharges should be eliminated or reduced to the extent
feasible. The SWPPP must identify and ensure the implementation of appropriate pollution prevention measures
for the non-storm water component(s) of the discharge.

3.6 Maintenance of Controls

A. All erosion and sediment control measures and other protective measures identified in the SWPPP must be
maintained in effective operating condition. If site inspections required by Subpart 3.10 identify BMPs that are
not operating effectively, maintenance must be performed as soon as possible and before the next storm
event whenever practicable to maintain the continued effectiveness of storm water controls.

B. If existing BMPs need to be modified or if additional BMPs are necessary for any reason, implementation
must be completed before the next storm event whenever practicable. If implementation before the next storm
event is impracticable, the situation must be documented in the SWPPP and alternative BMPs must be
implemented as soon as possible.

C. Sediment from sediment traps or sedimentation ponds must be removed when design capacity has been
reduced by 50 percent.
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3.7 Documentation of Permit Eligibility Related to Endangered Specles

The SWPPP must include documentation supporting a determination of permit eligibility with regard to
Endangered Species, including:

A. Information on whether federally-listed endangered or threatened species, or federally-designated critical
habitat may be in the project area;

B. Whether such species or critical habitat may be adversely affected by storm water discharges or storm water
discharge-related activities from the project;

C. Results of the Appendix C listed species and critical habitat screening determinations;

D. Confirmation of delivery of NOI to EPA or to EPA's electronic NOI system. This may include an ovemight,
express or registered mail receipt acknowledgment; or electronic acknowledgment from EPA’s electronic NOI

system.

E. Any correspondence for any stage of project planning between the U.S. Fish and Wildlife Service (FWS),
EPA, the U.S. National Marine Fisheries Service (NMFS), or others and you regarding listed species and
critical habitat, including any notification that delays your authorization to discharge under this permit;

F. A description of measures necessary to protect federally-listed endangered or threatened species, or
federally-designated critical habitat. The permittee must describe and implement such measures to maintain

eligibility for coverage under this permit.

3.8 Copy of Permit Requirements

Copies of this permit and of the signed and certified NOI form that was submitted to EPA must be included in the
SWPPP. Also, upon receipt, a copy of the letter from the EPA Storm Water Notice Processing Center notifying
you of their receipt of your administratively complete NOI must also be included as a component of the SWPPP.

3.9 Applicable State, Tribal, or Local Programs

The SWPPP must be consistent with all applicable federal, state, tribal, or local requirements for soil and erosion
control and storm water management, including updates to the SWPPP as necessary to reflect any revisions to
applicable federal, state, tribal, or local requirements for soil and erosion control.

3.10 Inspections

A. Inspections must be conducted in accordance with one of the two schedules listed below. You must specify in
your SWPPP which schedule you will be following.

1. Atleast once every 7 calendar days, OR

2. Atleast once every 14 calendar days and within 24 hours of the end of a storm event of 0.5 inches or
greater.

Inspection frequency may be reduced to at least once every month if:

vs)

1. The entire site is temporarily stabilized,
2. Runoff is unlikely due to winter conditions (e.g., site is covered with snow, ice, or the ground is frozen), or

3. Construction is occurring during seasonal arid periods in arid areas and semi-arid areas.

C. Awaiver of the inspection requirements is available until one month before thawing conditions are expected
to result in a discharge if all of the following requirements are met:

1. The project is located in an area where frozen conditions are anticipated to continue for extended periods
of time (i.e., more than one month);

2. Land disturbance activities have been suspended; and
3. The beginning and ending dates of the waiver period are documented in the SWPPP.

D. Inspections must be conducted by qualified personnel (provided by the operator or cooperatively by multiple
operators). “Qualified personnel” means a person knowledgeable in the principles and practice of erosion and
sediment controls who possesses the skills to assess conditions at the construction site that could impact
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storm water quality and to assess the effectiveness of any sediment and erosion control measures selected to
control the quality of storm water discharges from the construction activity.

E. Inspections must include all areas of the site disturbed by construction activity and areas used for storage of
materials that are exposed to precipitation. Inspectors must look for evidence of, or the potential for, pollutants
entering the storm water conveyance system. Sedimentation and erosion control measures identified in the
SWPPP must be observed to ensure proper operation. Discharge locations must be inspected to ascertain
whether erosion control measures are effective in preventing significant impacts to waters of the United
States, where accessible. Where discharge locations are inaccessible, nearby downstream locations must be
inspected to the extent that such inspections are practicable. Locations where vehicles enter or exit the site
must be inspected for evidence of off-site sediment tracking.

F. Utility line installation, pipeline construction, and other examples of long, narrow, linear construction activities
may limit the access of inspection personnel to the areas described in Subpart 3.10.E above. Inspection of
these areas could require that vehicles compromise temporarily or even permanently stabilized areas, cause
additional disturbance of soils, and increase the potential for erosion. In these circumstances, controls must
be inspected on the same frequencies as other construction projects, but representative inspections may be
performed. For representative inspections, personnel must inspect controls along the construction site for
0.25 mile above and below each access point where a roadway, undisturbed right-of-way, or other similar
feature intersects the construction site and allows access to the areas described above. The conditions of the
controls along each inspected 0.25 mile segment may be considered as representative of the condition of
controls along that reach extending from the end of the 0.25 mile segment to either the end of the next 0.25
mile inspected segment, or to the end of the project, whichever occurs first.

G. For each inspection required above, you must complete an inspection report. At a minimum, the inspection
report must include:

1. The inspection date;
2. Names, titles, and qualifications of personnel making the inspection;

3. Weather information for the period since the last inspection (or since commencement of construction
activity if the first inspection) including a best estimate of the beginning of each storm event, duration of
each storm event, approximate amount of rainfall for each storm event (in inches), and whether any
discharges occurred;

Weather information and a description of any discharges occurring at the time of the inspection;
Location(s) of discharges of sediment or other pollutants from the site;

Location(s) of BMPs that need to be maintained:

Location(s) of BMPs that failed to operate as designed or proved inadequate for a particular location;
Location(s) where additional BMPs are needed that did not exist at the time of inspection; and

9. Corrective action required including any changes to the SWPPP necessary and implementation dates.

A record of each inspection and of any actions taken in accordance with this Part must be retained as part of the
SWPPP for at least three years from the date that permit coverage expires or is terminated. The inspection
reports must identify any incidents of non-compliance with the permit conditions. Where a report does not identify
any incidents of non-compliance, the report must contain a certification that the construction project or site is in
compliance with the SWPPP and this permit. The report must be signed in accordance with Appendix G, Section
11 of this permit.
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3.11  Maintaining an Updated Plan

A. The SWPPP, including the site map, must be amended whenever there is a change in design, construction,
operation, or maintenance at the construction site that has or could have a significant effect on the discharge
of pollutants to the waters of the United States that has not been previously addressed in the SWPPP.

B. The SWPPP must be amended if during inspections or investigations by site staff, or by local, state, tribal or
federal officials, it is determined that the SWPPP is ineffective in eliminating or significantly minimizing
pollutants in storm water discharges from the construction site.

C. Based on the results of an inspection, the SWPPP must be modified as necessary to include additional or
modified BMPs designed to correct problems identified. Revisions to the SWPPP must be completed within
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seven (7) calendar days following the inspection. Implementation of these additional or modified BMPs must
be accomplished as described in Subpart 3.6.B. :

3.12  Signature, Plan Review and Making Plans Available
A. A copy of the SWPPP (including a copy of the permit), NOI, and acknowledgement letter from EPA must be

D.

retained at the construction site (or other location easily accessible during normal business hours to EPA, a
state, tribal or local agency approving sediment and erosion plans, grading plans, or storm water
management plans; local government officials; the operator of a municipal separate storm sewer receiving
discharges from the site; and representatives of the U.S. Fish and Wildlife Service or the National Marine
Fisheries Service) from the date of commencement of construction activities to the date of final stabilization. If
you have day-to-day operational control over SWPPP implementation, you must have a copy of the SWPPP
available at a central location on-site for the use of all those identified as having responsibilities under the
SWPPP whenever they are on the construction site. If an on-site location is unavailable to store the SWPPP
when no personnel are present, notice of the plan's location must be posted near the main entrance at the
construction site.

A sign or other notice must be posted conspicuously near the main entrance of the construction site. If
displaying near the main entrance is infeasible, the notice can be posted in a local public building such as the
town hall or public library. The sign or other notice must contain the following information:

1. A copy of the completed Notice of Intent as submitted to the EPA Storm Water Notice Processing Center;
and :

2. Ifthe location of the SWPPP or the name and telephone number of the contact person for scheduling
SWPPP viewing times has changed (i.e., is different than that submitted to EPA in the NOI), the current
location of the SWPPP and name and telephone number of a contact person for scheduling viewing
times.

For linear projects, the sign or other notice must be posted at a publicly accessible location near the active
part of the construction project (e.g., where a pipeline project crosses a public road).

SWPPPs must be made available upon request by EPA; a state, tribal or local agency approving sediment
and erosion plans, grading plans, or storm water management plans; local government officials; the operator
of a municipal separate storm sewer receiving discharges from the site; and representatives of the U.S. Fish
and Wildlife Service or the National Marine Fisheries Service to the requestor. The copy of the SWPPP that is
required to be kept on-site or locally available must be made available, in its entirety, to the EPA staff for
review and copying at the time of an on-site inspection.

All SWPPPs must be signed and certified in accordance with Appendix G, Section 11.

3.13 Management Practices

A.

All control measures must be properly selected, installed, and maintained in accordance with any relevant
manufacturer specifications and good engineering practices. If periodic inspections or other information
indicates a control has been used inappropriately, or incorrectly, the operator must replace or modify the
control for site situations as soon as practicable.

If sediment escapes the construction site, off-site accumulations of sediment must be removed at a frequency
sufficient to minimize off-site impacts.

Litter, construction debris, and construction chemicals that could be exposed to storm water must be
prevented from becoming a pollutant source in storm water discharges.

Except as provided below, stabilization measures must be initiated as soon as practicable in portions of the
site where construction activities have temporarily or permanently ceased, but in no case more than 14 days
after the construction activity in that portion of the site has temporarily or permanently ceased.

1. Where stabilization by the 14th day is precluded by snow cover or frozen ground conditions, stabilization
measures must be initiated as soon as practicable.

2. Where construction activity on a portion of the site is temporarily ceased, and earth disturbing activities
will be resumed within 14 days, temporary stabilization measures do not have to be initiated on that
portion of the site.
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3. In arid, semiarid, and drought-stricken areas where initiating perennial vegetative stabilization measures
is not possible within 14 days after construction activity has temporarily or permanently ceased, final
vegetative stabilization measures must be initiated as soon as practicable.

E. A combination of sediment and erosion control measures are required to achieve maximum pollutant removal.

1. Sediment Basins: For common drainage locations that serve an area with 10 or more acres disturbed at
one time, a temporary (or permanent) sediment basin that provides storage for a calculated volume of
runoff from the drainage area from a 2-year, 24-hour storm, or equivalent control measures, must be
provided where attainable until final stabilization of the site. Where no such calculation has been
performed, a temporary (or permanent) sediment basin providing 3,600 cubic feet of storage per acre
drained, or equivalent control measures, must be provided where attainable until final stabilization of the
site. When computing the number of acres draining into a common location, it is not necessary to include
flows from offsite areas and flows from on-site areas that are either undisturbed or have undergone final
stabilization where such flows are diverted around both the disturbed area and the sediment basin. In
determining whether installing a sediment basin is attainable, the operator may consider factors such as
site soils, slope, available area on-site, etc. In any event, the operator must consider public safety,
especially as it relates to children, as a design factor for the sediment basin, and altemative sediment
controls must be used where site limitations would preclude a safe design.

2. For drainage locations which serve 10 or more disturbed acres at one time and where a temporary
sediment basin or equivalent controls is not attainable, smaller sediment basins and/or sediment traps
should be used. At a minimum, silt fences, vegetative buffer strips, or equivalent sediment controls are
required for all down slope boundaries (and for those side slope boundaries deemed appropriate as
dictated by individual site conditions). '

3. For drainage locations serving less than 10 acres, smaller sediment basins and/or sediment traps should
be used. At a minimum, silt fences, vegetative buffer strips, or equivalent sediment controls are required
for all down slope boundaries (and for those side slope boundaries deemed appropriate as dictated by
individual site conditions) of the construction area unless a sediment basin providing storage for a
calculated volume of runoff from a 2-year, 24-hour storm or 3,600 cubic feet of storage per acre drained is
provided.

F. Velocity dissipation devices must be placed at discharge locations and along the length of any outfall channel
to provide a non-erosive flow velocity from the structure to a water course so that the natural physical and
biological characteristics and functions are maintained and protected (e.g., no significant changes in the
hydrological regime of the receiving water).

3.14  Documentation of Permit Eligibility Related to Total Maximum Dally Loads

The SWPPP must include documentation supporting a determination of permit eligibility with regard to waters that
have an EPA-established or approved TMDL, including:

A. Identification of whether your discharge is identified, either specifically or generally, in an EPA-established or
approved TMDL and any associated allocations, requirements, and assumptions identified for your discharge;

B. Summaries of consultation with State or Federal TMDL authorities on consistency of SWPPP conditions with
the approved TMDL, and

C. Measures taken by you to ensure that your discharge of pollutants from the site is consistent with the
assumptions and requirements of the EPA-established or approved TMDL, including any specific wasteload
allocation that has been established that would apply to your discharge.

See section 1.3.C.5 for further information on determining permit eligibility related to TMDLs.

PART 4: SPECIAL CONDITIONS, MANAGEMENT PRACTICES AND OTHER NON-NUMERIC LIMITATIONS

4.1 Continuation of the Expired General Permit

If this permit is not reissued or replaced prior to the expiration date, it will be administratively continued in
accordance with the Administrative Procedure Act and remain in force and effect. If you were granted permit
coverage prior to the expiration date, you will automatically remain covered by the continued permit until the
earliest of:
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A. Reissuance or replacement of this permit, at which time you must comply with the conditions of the new
permit to maintain authorization to discharge; or

B. Your submittal of a Notice of Termination; or
C. Issuance of an individual permit for the project’s discharges; or

D. A formal permit decision by EPA to not reissue this general permit, at which time you must seek coverage
under an alternative general permit or an individual permit.

4.2 Requiring an Individual Permit or an Alternative General Permit

A. EPA may require you to apply for and/or obtain either an individual NPDES permit or an altemative NPDES
general permit. Any interested person may petition EPA to take action under this paragraph. If EPA requires
you to apply for an individual NPDES permit, EPA will notify you in writing that a permit application is required.
This notification will include a brief statement of the reasons for this decision and an application form. In
addition, if you are an existing permittee covered under this permit, the notice will set a deadline to file the
application, and will include a statement that on the effective date of issuance or denial of the individual
NPDES permit or the altemative general permit as it applies to you, coverage under this general permit will
automatically terminate. Applications must be submitted to EPA at the applicable EPA Regional offices listed
in Appendix B of this permit. EPA may grant additional time to submit the application upon your request. If you
are covered under this permit and you fail to submit in a timely manner an individual NPDES permit
application as required by EPA, then the applicability of this permit to you is automatically terminated at the
end of the day specified by EPA as the deadline for application submittal.

B. You may request to be excluded from the coverage of this general permit by applying for an individual permit.
In such a case, you must submit an individual application in accordance with the requirements of 40 CFR
§122.26(c)(1)(ii), with reasons supporting the request, to EPA at the applicable EPA Regional office listed in
Appendix B of this permit. The request may be granted by issuance of an individual permit or an alternative
general permit if your reasons are adequate to support the request.

C. When an individual NPDES permit is issued to you, who are otherwise subject to this permit, or you are
authorized to discharge under an alternative NPDES general permit, the applicability of this permit to you is
automatically terminated on the effective date of the individual permit or the date of authorization of coverage
under the alternative general permit, whichever the case may be. If you, who are otherwise subject to this
permit, are denied an individual NPDES permit or an altemative NPDES general permit, the applicability of
this permit to you is automatically terminated on the date of such denial, unless otherwise specified by EPA.

4.3 Releases in Excess of Reportable Quantities

The discharge of hazardous substances or oil in storm water discharges from the construction site must be
prevented or minimized in accordance with the SWPPP. This permit does not relieve you of the federal reporting
requirements of 40 CFR Part 110, 40 CFR Part 117 and 40 CFR Part 302 relating to spills or other releases of oils

or hazardous substances.

Where a release containing a hazardous substance or oil in an amount equal to or in excess of a reportable
quantity established under either 40 CFR Part 110, 40 CFR Part 117 or 40 CFR Part 302, occurs during a 24-hour
period:

- you must provide notice to the National Response Center (NRC) (800—424-8802; in the Washington, DC,

metropolitan area call 202-426-2675) in accordance with the requirements of 40 CFR Part 11 0, 40 CFR Part
117 and 40 CFR Part 302 as soon as site staff have knowledge of the discharge; and

- you must modify the SWPPP as required under Subpart 3.11 within 7 calendar days of knowledge of the
release to: provide a description of the release, the circumstances leading to the release, and the date of the
release. Plans must identify measures to prevent the reoccurrence of such releases and to respond to such
releases.

4.4 Spills
This permit does not authorize the discharge of hazardous substances or oil resulting from an on-site spill.
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4.5 Attainment of Water Quality Standards After Authorization

A. You must select, install, implement and maintain BMPs at your construction site that minimize pollutants in
the discharge as necessary to meet applicable water quality standards. In general, except in situations
explained in Subpart 4.5.B below, your SWPPP developed, implemented, and updated consistent with Part
3.0 is considered as stringent as necessary to ensure that your discharges do not cause or contribute to an
excursion above any applicable water quality standard.

B. Atany time after authorization, EPA may determine that your storm water discharges may cause, have
reasonable potential to cause, or contribute to an excursion above any applicable water quality standard. If
such a determination is made, EPA will require you to:

i. Develop a supplemental BMP action plan describing SWPPP modifications in accordance with
Subpart 3.11 to address adequately the identified water quality concems;

ii. Submit valid and verifiable data and information that are representative of ambient conditions and
indicate that the receiving water is attaining water quality standards; or

iii. Cease discharges of pollutants from construction activity and submit an individual permit application
according to Subpart 4.2.

All written responses required under this part must include a signed certification consistent with Appendix G,
Section 11.

PART 5: TERMINATION OF COVERAGE

5.1 Requirements
You may only submit a Notice of Termination (NOT) after one or more of the following conditions have been met:
A. Final stabilization has been achieved on all portions of the site for which you are responsible;

B. Another operator has assumed control according to Appendix G, Section 11.C over all areas of the site that
have not been finally stabilized;

C. Coverage under an individual or alternative general NPDES permit has been obtained: or

D. For residential construction only, temporary stabilization has been completed and the residence has been
transferred to the homeowner.

The NOT must be submitted within 30 days of one of the above conditions being met. Authorization to discharge
terminates at midnight of the day the NOT is signed.

5.2 Submitting a Notice of Termination

Itis your responsibility to submit a complete and accurate Notice of Termination (NOT), using the form provided in
Appendix F (or a photocopy thereof) available at www.epa.qov/n des/stormwater/cgp. If EPA notifies dischargers
(either directly, by public notice, or by making information available on the Intemet) of other NOT form options
(e.g., electronic submission), you may take advantage of those options to satisfy the requirements of Part 5.

A. The Notice of Termination must include the following infermation:
The NPDES permit tracking number for the storm water discharge;

2. The basis for submission of the NOT, including: final stabilization has been achieved on all portions of the
site for which the permittee is responsible; another operator/permittee has assumed control over all areas
of the site that have not been finally stabilized: coverage under an altemative NPDES permit has been
obtained; or, for residential construction only, temporary stabilization has been completed and the
residence has been transferred to the homeowner:

3. You, the operator's name, address, telephone number and your organization’s Employer Identification
Number (EIN) as established by the U.S. Internal Revenue Service;

4. The name of the project and address (or a description of location if no street address is available) of the
construction site for which the notification is submitted: and

5. A certification statement, signed and dated by an authorized representative as defined in Appendix G,
Section 11 and the name and title of that authorized representative.
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APPENDIX E
Stormwater Construction Site Inspection Report

General Information

Project Name The Meadows

NPDES Tracking No. Location

Date of Inspection Start/End Time

Inspector’s Name(s)

Inspector’s Title(s)

Inspector’s Contact Information

Inspector’s Qualifications
Insert qualifications or add reference to the SWPPP. (See Section S of the SWPPP
Template)

Describe present phase of

construction
Type of Inspection:
O Regular U Pre-storm event U During storm event U Post-storm event

Weather Information

Has there been a storm event since the la‘st inspection? UYes ONo
If yes, provide:
Storm Start Date & Time: Storm Duration (hrs): Approximate Amount of Precipitation (in):

Weather at time of this inspection?
U Clear UCloudy QRain QO Sleet QFog O Snowing O High Winds
W Other: Temperature:

Have any discharges occurred since the last inspection? OYes ONo
If yes, describe:

Are there any discharges at the time of inspection? dYes QONo
If yes, describe:

Site-specific BMPs
®  Number the structural and non-structural BMPs identified in your SWPPP on your site map and list them
below (add as many BMPs as ne<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>